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maurey 


positive drives 


give you three mighty advantages 


SMOOTH, SLIP-PROOF 
POWER TRANSMISSION 


With belt teeth meshed in pulley 
grooves, Maurey Positive Drives are 
slip-proof as chain and gear drives. 
Maximum power moves to work 
smoothly, quietly, with uniform speed. 
There is no rise and fall of pitch line, 
no slippage, no creeping, no backlash. 
Here, in brief, is smooth, positive 
power transmission on heavy loads or 
the finest precision work. 


WIDE RANGE OF SPEED AND 
HORSEPOWER IN COMPACT SIZE 


From fractional horsepower to 600 
h.p., Maurey Positive Drives are 
proven drives. Their normal belt 
speeds range from 100 fpm to 10,000 


See your Maurey Distributor 

for help in selecting the right positive 

drive for your requirements. Write for 
talog informati 
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fpm. Belts and pulleys combine maxi- 
mum horsepower with minimum space. 
This inherent compactness is a vital 
advantage to the designer facing 
weight and space limitations. 


3 LOW COST POWER 
TRANSMISSION 


Since the Maurey Positive Drive does 
not rely on friction, high initial belt 
tension is not needed. That means 
minimum bearing load all the time, 
and low heat build-up while the drive 
runs. With no metal-to-metal contact, 
there is no need of lubricating systems. 
Adjustable motor bases and idlers are 
frequently eliminated. With no “ex- 
tras” and practically no maintenance, 
here is true economy. 


get more drive 
with Maurey drives 


Hi-Q FHP V-Pulleys 


Complete heavy duty 
V-Belt Drives 


ron ay so “ 


Variable Speed 
Transmissions 


WRITE FOR CATALOGS 


maure 


MANUFACTURING CORPORATION 


ye 


2907-23 So. Wabash Ave., Chicago 16, Ill. 
Phone: Danube 6-5151 


PULLEYS 


CLEVELAND 


KANSAS CITY, Mo 
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Cooperation is the key to any product. One man, perhaps you, 
has the responsibility for adding ideas and correlating the 
work of others to develop a superior design. Rockford 
Clutch has designed and supplied clutches Londen, 5.W. t y 
‘ adc ° hen 31 Palace St., Westminster, VI 2608 
for hundreds of products... let them JOHN A. LANKESTER, manager 
help you. Their recommendations 
: = POWER 
are without obligation and they ‘ TRANSMISSION 
are recognized leaders , , - , DESIGN 
in the field of clutch : ee ae, ae. 
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$7, 1 year; $12, 2 years. Canada: $8 per 
year. Foreign: $10 per year, payable in 
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year payable in Sterling to London office. 
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Brammer Announces 
BRAMMER CORPORATION 486 BROADWAY NEW YORK 13, N. Y. 
| NEW “HYPOWA” ... THE ONLY DETACHABLE LINK 


ne all 


the V-BELTING TO USE SYNTHETIC BLENDED 


-o this 
Iv the 
sina FILAMENT YARN 


Manufacturers of endless V-belts discontinued the use of 








pow of cotton yarns when they learned that by utilizing synthetic 


iteclt fibers a V-belt could be made which offered increased horse- 


ample. 


ay power ratings, longer life and less stretch. 
ms BRAMMER KEEPS PACE WITH MODERN INDUSTRY! 


To keep up with the progress of endless V-belt manufac- 


turers, BRAMMER is proud to announce... baueliywm ... 
a NEW Detachable Vee Link Belting made with SYNTHETIC 


BLENDED FILAMENT YARNS, IN ALL SIZES, OFFERING HIGHER 


HORSEPOWER RATINGS, LONGER LIFE, GREATER RESISTANCE TO 
STRETCH AND LESS VIBRATION . . .AT NO EXTRA COST! 


TRY IT: . . COMPARE IT ... 
GET MORE FOR YOUR MONEY! 


eae) BELTING FURNISHED 


FREE FOR TEST PURPOSES! 





SYNTHETIC FILAMENT 
TWISTED YARNS 

















REINFORCED 
“PULLOUT” PROOF 
COVERS 





























. “ ” 6 PLIES NG 
Now available ... The New “HYPOWA 4. STABILIZING 
STAPLE FIBERS 


Detachable Vari-Speed Belt by Brammer LINK 
Sizes from 7s" to 4° Top Width 


It's the Best and Costs Less BRAMMER CORPORATION 
Request catalog VS-60 486 BROADWAY NEW YORK 13, N. Y. 
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FEATURES HYDROSTATIC VARIABLE-SPEED TRANSMISSIONS 





PLANNED OBSOLESCENCE ... HOW IT AFFECTS POWER TRANSMISSION 
SYSTEM DESIGN 





PREVIEW OF POWER TRANSMISSION PRODUCTS AT THE DESIGN 
ENGINEERING SHOW 





STATIONARY V-BELT DRIVES AGITATORS 





BEARING ELIMINATES TURNTABLE ACCESSORIES 





TORQUE CONVERTER-GEARBOX COMBINATION IS VERSATILE 
TRACTOR DRIVE 





WIDE-RANGE V-BELT DRIVES FLAT PULLEY 





ROLLER CHAIN IS QUIETER THAN GEARS FOR TRANSMISSION 


BEARING SECTION DETERMINING BEARING LOADS DUE TO POWER TRANSMISSION 


REFERENCE FILE NOMOGRAM OF HYDRAULIC PUMP OR MOTOR SPEED VS. FLOW RATE 


NOMOGRAM OF HYDRAULIC MOTOR TORQUE VS. PRESSURE 


DEPARTMENTS ADVERTISERS' INDEX *NEW PRODUCTS 
*LITERATURE NEWS 
MEN NOMOGRAMS 
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FACTS AT YOUR FINGERTIPS: 


Before going further, tear out a Reader Service Card which you will 
find bound into this issue. Fill it out as you read and mail it when 
you're done. We'll act on your request immediately. 
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Whatever your 


V-Belt needs, 
DURKEE- 


ATWOOD 
meets them 


What do you want in a V-Belt? You want 
consistent performance, long trouble-free life 
and full-rated power transmission. That 
means the belts must be made of the finest 
quality materials, with careful attention to 
engineering details, manufacturing processes 
and testing procedures. Durkee-Atwood 
V-Belts are made of the newest high tenacity 
synthetic fibres to assure length stability in 
storage. The exclusive Durkee-Atwood 
“Tso-Dynamic’”’ Vertical Matching Machine 
eliminates the ‘‘sag error’’ that develops when 
V-Belts are matched on horizontal equipment. 
This assures equal power transmission from 
all belts on multiple drives . . . Look to 
Durkee-Atwood for quality, service and savings 
...the most complete line of industrial V-Belts. 


Look for the [DA| On Your V- Belts 


Need High Capacity 
In Compact Space? 
DA 358 V-BELTS. This major design improve- 


ment in V-Belts brings you unprecedented compact- 
ness, high capacity and drive economy. 


Chain and Gear Benefits with 
No Metal-to-Metal Contact? 


DA POSITIVE DRIVE BELTS. Revolutionary 
tooth-grip principle; no stretch; no constant lubri- 
cation. Highly versatile. 


ae 
Sy 
~“ 


40% Extra Capacity 
in Regular V- Belts? 


RED SHIELD MULTIPLE V-BELTS. Increased 
capacity at no increased cost. Available in oil and 
heat resistant and static dissipating constructions. 


GK 
Top Performance in 
Variable Speed Drives? 


VARIABLE SPEED BELTS. For constant per- 
formance. Abrasion-resistant cover; crowned cross 
section maintains stability under extreme loads. 


DURKEE-ATWOOD V-BELTS 


DURKEE-ATWOOD COMPANY MINNEAPOLIS 13, MINNESOTA 
Circle No. 18 on Reader Service Card 
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OVER-RUNNING - INDEXING 
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STANDARD CLUTCHES FOR 
ORIGINAL EQUIPMENT NEEDS 


FORMSPRAG rth Clutches are noon 
CLUTCHES 1roughout industry, from business 
a machines to aircraft, in bore sizes 
x Se ee from v4." to 12”. Several informative 
4. bulletins available, including: 
“Design Considerations for High- 
Speed Over-running Clutches,” ‘“Ten 
Design Ideas’, “Seven Ways to 
Reduce Space and Costs’’, plus the 
complete Formsprag catalog. Write 
for any one or all. 














The Formsprag clutch consists of a full 
complement of shaped sprags, or 
wedges, located between concentric 
inner and outer races. Power is trans- 
mitted from one race to the other by 
the wedging action of the sprags. Each 
sprag is so shaped that dimension AA 
is greater than BB. Rotation of one 
race in the “driving’”’ direction causes 
the sprags to wedge, transmitting torque 
in full from one race to the other. 
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Greatest Torque 
Per Inch — Per Ounce 


Modern power transmission design de- 
mands the utmost torque capacity in an 
absolute minimum of space. That’s why 
designers in every field specify Formsprag 
clutches . . . the modern way to transmit 
power on over-running, back-stopping 
and indexing applications. 

Along with highest possible torque 
capacity for its size and weight, every 
Formsprag clutch offers such additional 
benefits as internal simplicity (just four 
basic parts), no measurable backlash, 
light weight, compactness, extreme pre- 
cision and long, trouble-free life. Form- 
sprag’s exclusive, patented principle is 
unlimited in application, yet this full- 
complement sprag type clutch is extremely 
simple in design and operation. 

There is a size and model Formsprag 


clutch for every application. Standard 
models include sleeve bearing, ball bear- 
ing, miniature, and large bore backstop 
types. These are shown in the current 
Formsprag catalog, complete with speci- 
fications, performance data and design 
suggestions. Ask your Formsprag dis- 
tributor, or write direct for your copy. 
For special applications, Formsprag en- 
gineers will recommend a modified stand- 
ard or design a special. Send details of 
your requirements. 


FORMSPRAG COMPANY 

23587 Hoover Road, Dept. 104 

Warren (Detroit), Michigan 

In Canada: Renold Chains Canada, Limited 
In United Kingdom: Renold Chains, Limited 
Distributors in Principal Cities 


RIMSPRAG 
CLUTCHES 


Precision Power Transmission Products 
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OTHER FORMSPRAG 
PRECISION PRODUCTS 
RAWSON 


Centrifugal 
Clutches 


No-Load Motor 
Starts. Cushioned 
Starting of High 
Inertia Loads, Over- 


on 








An expanding coil spring keeps the 
sprags in light contact with both inner 
and outer races. There is thus no lost 
motion, the driving torque being in- 
stantaneously transmitted between 
races. The Formsprag Clutch is so 
designed that it will transmit a greater 
torque in relation to its size and weight, 
than any other comparable type of 
clutch . . . specify Formsprag on over- 
running, back-stopping and indexing 
applications. 
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Forcing a ball or roller into a curved, 
wedged space is an old over-running 
clutch principle. The sprag is, in effect, 
a “roller”? of increased diameter with 
greater contact surface in a given an- 
nular space. Formsprag Clutches engage 
at constantly changing contact points. 
Clutch life is prolonged and backlash 
eliminated. Also, with the inclined sur- 
faces discarded, more sprags can be 
inserted to increase torque capacity. 
Circle No. 21 on Reader Service Card 


load Protection. 


REVILOK 


Dual Torque-Lock- 
: peep " 
ing and Positioning 
Device Eliminates 4 
Feed-back Torque, 

Provides Two-Di- 

rectional Drive, Positioning, Over- 
running and Backstopping. 


—_. 
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Specify 
SPECON for 


VARIABLE 


SPEED 
DRIVES 


electrical and mechanical 





from ¥2 to 75 hp. 

output speed ranges: 
0-100 to 0-7000 rpm 
smoothly adjustable 
through zero speed 

draw accuracies of .01% 
full torque at zero speed 


These are just some of the 
outstanding characteristics of 
Specon variable speed drives. 
Rugged, reliable and requiring 
minimum maintenance, they permit 
infinitely fine adjustment of 
output speed with accuracies 
approaching fixed gearing. 

Specon drives also feature 
shockless starts and acceleration, 
full reversing, and provide output 
speeds up to 7000 rpm while 
maintaining zero speed features. 


Send for FREE data booklet on 
Specon variable speed drives. 


STRATOS 


A CLPISIOM OF FAIRCHILG EMGINE & AIRPLANE CORPORATION 


INDUSTRIAL PRODUCTS BRANCH 
#42, Route 109, West Babyion, N. Y. 
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NEWS from the power transmission field 


Vintage car gets power from sunlight 


Cuicaco, ILL.—An automobile pow- 
ered by sunshine was exhibited re- 
cently during the American Power 
Conference. The car, a 1912 Baker 
electric, was adapted to use solar 
energy by International Rectifier 
Corp., El Segundo, Calif. 


The car has 10,000 silicon solar 
cells mounted on its roof in a de- 
tachable 26-sq-ft panel. Sunlight en- 
ergizes electrons in the cells, which 
charge the car’s 72-volt battery sys- 
tem. The car then works off the 
batteries. 


Form non-restrictive fluid power society 


Mi_wavuKkeEE, Wis.—A society has 
been formed for anyone interested 
in any phase of fluid power. Called 
the Fluid Power Society, it was sug- 
gested by the National Fluid Power 
Association and the Industrial Hy- 
draulics Training Association. 
Membership will be open to indi- 


viduals, regardless of company af- 
filiation or technical training. Prin- 
cipal activities will be handled by 
local chapters, and each may have 
its own local field of interest. Or, 
chapters may have several sections 
specializing in different fields. 
First meeting of the new society 
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Here is an opportunity to put your product specifications 
right on the desks, drawing boards and reference shelves 
of the OEM and in-plant men who use them... and keep 
them there for 24 months. 


PRODUCTS TO BE INCLUDED: e bearings e prime movers 
e shafts and couplings e belt drives e chain drives e vari- 
able speed drives e gears and gear drives e brakes and 
clutches e lubricating systems 


Schedule your advertising insert or catalog or supply advertising 
plates for printed pages. It’s an investment that will bring you sales 
dividends for 24 months. 


(CLOSING DATE: JULY, 1950 
Power Transmission Design Directory 


812 Huron Road @ Cleveland 15, Ohio e¢ SUperior 1-9620 
SALES OFFICES: New York e Chicago @ Les Angeles @ London 


Directory will be distributed to key 


designers and plant engineers 


These special features will give them 
fingertip quick design reference and 


eleiam om libielaiirieleie 


Power Transmission 
Design Components Directory 


Manufacturers Catalogs 
and Sales Outlets 


Power Transmission 
Design Reference Data 


Trade Name Listings 

Where to Buy Locally 
Standards and Nomographs 
Applications and Developments 


All in a single hard bound 
reference volume 
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»»e-FOR A WORLD AT WORK 


BRAD FOOTE’s DEEP CASE HARDENING 
process has been perfected to a degree which 
practically eliminates distortion 


BRAD FOOTE MAKES 


Spur 

Bevel 
Helical 
Spiral Bevel 
Herringbone 
Zerol 


Worms 

Worm Gears 
Racks 

Internal Gears 
Reducers 
Transmissions 


GEARS RUN TRUE 

No place is distortion control more impor- 
tant than on heavy duty gears which are 
run almost continuously at full rating and 
subjected to extreme shock loads such as 
are encountered in rolling mill operations. 
BRAD FOOTE DEEP CASE HARDENED gears 
run true and distribute the load evenly 
across the full face and on the designed 
bearing surfaces of each tooth. 

HARD TOOTH SURFACES 

In addition, BRAD FOOTE rigidly controls 


to set standards the depth of DEEP CASE 
HARDENING and the carbon content. 


& The tooth surfaces are wear-resistant and 


of maximum hardness for long life, but 
the carbon content is gradually dimin- 
ished at successive depths below the 
surface until it blends to the metal of the 
core itself. 


SHOCK-RESISTANT CORES 

Thus the cores of the teeth and the body 
of the gear remain ductile and shock- 
resistant while the teeth are given an 
increase in service life of over 50%. 


ORDER FROM BRAD FOOTE 

Your order for BRAD FOOTE Gears will be 
processed by an experienced organization 
of gear specialists and produced on the 
most extensive and versatile facilities 
available. Maximum performance and 
your complete satisfaction are assured. 


Send for new Bulletin #101 
Find out what BRAD FOOTE’s 
two generations of gear building 
experience candoforYOU. . 
Write today | 


Brap Foote Gear WorkKS, INC. 


1313 South Cicero Avenue « Cicero 50, Illinois « Bishop 2-1070 « Olympic 2-7700 
subsidiary + PITTSBURGH GEAR COMPANY, Neville Island - Pittsburgh 25, Pa., Phone: SPaulding 1-4600 
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NEWS continued 


was held last month in Detroit, where 
members of the Industrial Hydrau- 
lics Training Association were char- 
tered as Chapter No. 1. Chapter No. 
2 is being formed in Milwaukee. 

For more details, contact Barrett 
Rogers, executive vice president, Na- 
tional Fluid Power Association, 5595 
N. Hollywood Ave., Milwaukee 17, 
Wis. 


New NEMA division 
New York, N. Y.—The National 


Electrical Manufacturers Association 
has formed an Industrial Equipment 
Div. as part of a plan to reorganize 
the association. 

KE. E. Helm, president, The Reli- 
ance Electric & Engineering Co., has 
been chairman of the 
division, which is made up of these 
NEMA sections: Industrial Control, 
Motor and Generator, Renewal Parts, 
Carbon, Manufactured Graphite, Arc 
Welding, Electrical Contacts, Indus- 
trial Automatic Systems, Automatic 
Temperature Controls, Adsorption. 
Industrial Heating Units and Devices, 
Mining Belt Conveyor, and Mining 
and Industrial Locomotive. 


elected new 


Ramsey moves plant 


ALBANY, N. Y.—Ramsey Products 
Corp. has moved its manufacturing 
facilities for silent chain, sprockets, 
and couplings to a new plant in 
Charlotte, N. C., located in the Pied- 
mont Industrial Crescent. 

The move is expected to strength- 
en the firm’s position in the industry. 
Plans are to improve manufacturing 
techniques and methods on chain and 
related products, initiate a research 
and development program to im- 
prove present products, study new 
applications for these products and 
to develop new products in the pow- 
er transmission field. 


Detroit Transmission 
receives gear award 


Detroit, Micu.—The Detroit Trans- 
mission Div., General Motors Corp.. 
has been awarded an honor citation 
for “excellence in gear production 
and for effective use of modern gear 
production equipment.” The award 
was presented to F. J. McDonald. 
works manager, and R. R. Jensen, 
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HERE'S WHAT ANOTHER FAWICK USER SAYS: 


Walt M. Eklund, Maintenance Superintendent, and bricks 
produced on Fawick-equipped International Brick Press, the 
first of which was converted to Fawick Clutches in 1954. 


©¢ Maintenance reduced to posh bebeeeth bral 


Production increased 25%! 


Safety at maximum! 99 


That's the word from Walt M. Eklund, Maintenance 
Superintendent at the Kaiser Refractories & Chemicals 
Division’s Basic Refractories Plant, Moss Landing, California. 
Kaiser Refractories used Fawick Airflex Clutches to replace 
mechanical units which were not adapted to the continual 
starting and stopping necessary for pressing brick. Simplified 
drum-type design and automatic adjustment of the FAwick 
units have minimized maintenance expense and substantially 
increased production. 

In this brick pressing operation, the operator must see that 
the mix of chrome and periclase discharges into the mold, 
operate the press to compress and shape the brick, then 
remove it by hand. Actuation of the press through the FAwIck 
Clutch is by push-button control, adding greatly to production 
speed. Simultaneous release of the clutch and application of 
the brake are accomplished through controls actuated by 
interrupting a beam from three photo-electric cells mounted 
on the front of the press. This feature provides maximum 
safety against re-cycling of the press in case the operator tries 
to remove the shape too soon or too late. 

This application of advanced power-transmission techniques 
shows how Fawick can help you gain production profits by 
increasing machine operator efficiency and improving safety. 
Get full information from your nearest Fawick Representative, 
or contact the Home Office, Cleveland, Ohio. 


INDUSTRIAL. CLUTCHES AND BRAKES 


See our booths 1136 and 1138 at the Design Engineering Show 








FAW IC K 


Fawick Canada 





ltd 


eo es 


60 Front St 





Divi 


FAWICK CORPORATION 
9919 CLINTON ROAD e« 


$S!ton 


CLEVELAND 11, OHIO 


West, Toronto, Ont 


Caneda 
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VARIABLE SPEED DRIVES 


MANUALLY 
CONTROLLED 


Now you can get famed Browning quality in motion 
controlled variable speed drives. Serving % to 2 hp require- 
ments, this new Browning line includes: 


> Spring loaded variable pitch sheaves; 3”,4”,5” and6” OD 
> Manually controlled variable pitch sheaves in same sizes 


> Adjustable motor base, for quick accurate adjustment of 
center distance 


Browning’s spring loaded sheave replaces any ordinary 
sheave, driver or driven, to provide a wide speed range 
simply by adjusting center distance. In combination with 
the new manually controlled type, twice the normal range 
is attained with no change in center distance and without 
misalignment. The convenient bracket knob permits infinite 
speed control. Both sheaves use oil impregnated bushings 
that are lubrication-free, always clean, always low in 
maintenance. 


Browning variable speed drives help you achieve maximum 
production from your equipment. Your Browning distributor 
can give you complete details. Ask for Catalog SL-101. 
Browning Manufacturing Company, Maysville, Kentucky. 


FOR PROMPT DEPENDABLE SERVICE CONSULT YOUR BROWNING DISTRIBUTOR 
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master mechanic of the plant, by 
M. R. Anderson, president of Michi- 
gan Tool Co., sponsors of the annual 
awards. 

Selection of companies to be hon- 
ored requires the unanimous vote 
of a committee of engineers headed 
by the research director of Michigan 
Tool. 


Wood's names Palmer 


CHAMBERSBURG, Pa.—T. B. Wood’s 
Sons Co. has appointed Palmer Bear- 
ing Co., Cleveland, Ohio, distributor 
for sheaves, flexible couplings, 
toothed belt drives, and iron goods. 
Palmer has branches in Sandusky 
and Warren, Ohio, and East McKees- 
port, Pa. 


MEETINGS 


MAY 

23-26 American Society of Mechanical 
Engineers, 1960 Design Engineer- 
ing Conference, Coliseum, New 
York, N. . 


Society of Automotive Engineers, 
Summer Meeting, Edgewater Beach 
Hotel, Chicago, III. 

American Gear Manufacturers As- 
sociation, 44th Annual Meeting, 
The Homestead, Hot Springs, Va. 


SEPTEMBER 

14-16 National Petroleum Association, 
Annual Meeting, Hotel Traymore, 
Atlantic City, N. J. 

15-16 American Institute of Mining, 
Metallurgical, and Petroleum En- 
gineers, Engineering Management 
Conference, Joint Committee, Mor- 
rison Hotel, Chicago, Il. 


OCTOBER 


17-19 American Society of Mechanical 
Engineers-American Society of Lu- 
brication Engineers, Lubrication 
Conference, Statler Hilton Hotel, 
Boston, Mass. 


National Lubricating Grease In- 
stitute, Annual Meeting, Edge- 
water Beach Hotel, Chicago, III. 

NOVEMBER 

27- 

Dec. 2 American Society of Mechanical 


Engineers, Annual Meeting, Stat- 
ler Hilton Hotel, New York, N. Y. 
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From WARNER AUTOMOTIVE... 


a STRONGER, yet LIGHTER 


HAY BALER GEAR BOX BUILT BY WV 


bi 











Help CASE Engineers Solve a Problem... 


The problem: To design a simplified, foolproof, surge-free power 
train for the CASE Model 200 SweepFeed Hay Baler at a cost that 
would justify its purchase by farm operators. 

World-famous CASE engineers searched for months for a suitable 
gear box . . . rugged, dependable, yet lightweight. They brought 
their problem to Warner Automotive engineers, specialists in me- 
chanical power transmission. Warner produced a large, high ca- Housing of a malleable iron—lightweight, but stronger 
pacity gear box that successfully withstood the most exhaustive and more rigid. 

tests CASE engineers could devise for it. All CASE 200 Hay Balers 
are now equipped with this B-W Gear Box. 


Hypoid gears, carburized for long life. 


Integral ring gear carrier and splined crankshaft, 


CONSULT OUR ENGINEERS FOR TRANSMISSION GEARS, GEAR ASSEM- Tapered root spline on input shaft. 
BLIES, RING GEARS AND PINIONS, DIFFERENTIAL PARTS AND ASSEM- Anti-friction bearings throughout. 
BLIES, POWER TAKE-OFFS, SPLINED SHAFTS 


See us at the Design Engineering Show—Booth No. 2213 


WARNER AUTOMOTIVE DIVISION 


BORG-WARNER CORPORATION 
Auburn, Indiana 








WOOD’S POWER 
TRANSMISSION 
PRODUCT NEWS 


“wn 


POSITIVE ACTION—LONG LIFE 


Wood's Timing Belt Drives provide positive, slip- 
free action. Belts are all muscle. No high initial ten- 
sion, tension devices or lubrication needed. Drives 
are light weight, compact... quiet and clean. Wide 
load and speed range. Equipped with famous Sure- 
Grip Bushings. Write for Bulletin 2100. 
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4-WAY FLEX—UNIQUE DESIGN 

Wood's Sure-Flex Couplings absorb 5 to 15 times 
more shock and vibration than other leading flexi- 
ble couplings . . . swallow all types and combina- 
tions of angular and parallel misalignment, end- 
float. Simple, no wear, no lubrication. Low cost. 
Write for Bulletin 5103. 
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REVOLUTIONARY NEW VARIABLE 
Revolutionary resilient cam follower construction 
of Wood’s new “MCS” motion control, variable 
speed drives holds constant driven speeds under 
varying torque loads. Like the “MS,” the “MCS” 
won't freeze or stick. Check oil only once or twice 
a year. Write for Bulletins 8102, 4101. 
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MEN of the power transmission field 


Thompson joins Manheim 


MANHEIM. Pie Lawrence M. 
Thompson, formerly with Firestone 


Tire & Rubber Co., has joined Man- 


THOMPSON 


heim Mfg. & Belting Co. as director 
of engineering. He'll be responsible 
for quality control, product research 
and development, and plant engi- 
neering. 


Hewitt Rubber 
fills new post 


STAMFORD, Conn.—E. J. Mytkowicz 
has been appointed to the new posi- 
tion of vice president in charge of 
operations of the Hewitt Rubber 
Div., Hewitt-Robins, Inc. With the 
company since 1947, Mytkowicz for- 
merly was manager of operations of 
the Jones Machinery Div. 


Salsbury elects 
Tuthill to board 
Los ANGELES. James W. 
Tuthill has elected to the 
board of directors and the executive 


CALIF. 
been 


TUTHILL 


committee of Salsbury Corp. Tuthill 
has filled various executive positions 
for the past 19 years, most recently 
as senior vice president, Royal In- 
dustries, Inc. 


Leo Sullivan dies; 
was Russell Mfg. vp 


MippLetown, Conn.—Leo S. Sulli- 
van, vice president in charge of sales 
at Russell Mfg. Co., died in New 


York while attending the Interna- 


SULLIVAN 


tional Automotive Service Industries 
Show at the Coliseum. Mr. Sullivan 
was well in the automotive 
industry, and had been with Russell 


for 37 years. 


known 


Dayton Rubber 
names Rosenberg 


Dayton, On1o—Richard D. Rosen- 
berg, formerly manager of Dayton 
Rubber Co.’s Dayton Rubber Inter- 
national division, has been appointed 
vice president in charge of inter- 
national operations. 


Chain Belt appoints 


Mitwaukee, Wis.—Chain Belt Co. 
has made these appointments: Ly- 
Newton, former controller. 
becomes executive vice president and 
of Chain Belt (Canada) 
Ltd., Toronto subsidiary; Henry L. 
Fjellman, 
troller, 
troller; 


man E. 
director 
divisional 


Newton as 
Bernard G. 


former con- 


succeeds con- 
Schneider for- 
mer chief engineer of the conveyor 
and process equipment division, is 
now conveyor equipment sales man- 
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Patented construction eliminates fretting corrosion, 
freezing and the need for lubrication. 


New Wood’s ‘‘SVS’’ Variable Speed Sheave 
won't freeze .-.- needs no lubrication! 


Wood’s new “SVS” variable speed sheave won’t 
freeze . . . needs no lubrication. Positive lock- 
ing collars, which cannot be over-tightened, 
securely clamp split flange extensions into 
place, eliminating fretting corrosion. Patented 
design features assure quick, easy speed adjust- 
ment. You simply loosen the two locking collars 
and turn the adjusting screw from either 
side. 


SS 
>> 


EE 
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see the many new and revolutionary products at 


Design Engineering Show + May 23-26, 1960 


Wood's “SVS” is a stationary control, multiple 
groove sheave which uses standard v-belts and 
stock driven sheaves. It is of simple, highly 
efficient design and sturdy construction, accu- 
rately balanced to assure smooth operation and 
long drive life. Installation is easily made on 
stub or through shafts. Drive capacities range 
from 10 to 150 horsepower. Get the complete 
story. 
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T. B. WOOD’S SONS COMPANY * CHAMBERSBURG, PENNSYLVANIA 
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MEN continued 


ager; Frank G. Stuller, former man- 
ager of application engineering suc- 
| ceeds Schneider; J. Walter Snavely. 
former marketing manager of con- 
veyor equipment, is promoted to as- 
| sistant district sales manager, Mil- 
waukee district. 


| Orange elects officers 
OrancE, N. J.—Orange Roller Bear- 


ing Co., Inc., elected these new of- 
ficers: August Lundelius, vice presi- 

| dent and general manager, Metal- 

| smiths Div.; Adelmo Botta, vice presi- 
dent and general manager, Bearing 
Div.; Thomas E. Cushing, assistant 
secretary; Edwin F. Kopp, assistant 
treasurer. These officers continue to 
serve: James A. Burden, chairman 
of the board; C. L. Ritchie, president 
and treasurer; Aloysius Schaeffner, 
secretary. Robert W. Farmer was 
appointed chief engineer. 


| DIPCO names two 
| district managers 
MELROsE Park, ILL.—Dayton Indus- 


trial Products Co. has appointed two 
district sales managers: Dale F. 


ROMOHR DOOLEY 


Romohr will handle industrial ac- 
counts in the Cincinnati sales region, 
| including West Virginia, parts of 
This trademark on a gear is the GUARANTEE of a qual- Peng 2s agg hansen saggy De tore 
: | will handle automotive distributor 
ity-conscious gear manufacturer. accounts in New York and Vermont. 
CINCINNATI GEAR has kept in the forefront of tech- 
nological progress in gear-making methods and equipment | ; 
for over 50 years. The oldest “tool” in our ultra-modern | American Pulley names 
shop is pride in true craftsmanship! _ central sales manager 


Send us your prints fer avotation. | PHILADELPHIA, Pa.—Malcolm F. 
ee ” Bell has joined The American Pulley 


| Co. as central sales manager, re- 

THE | sponsible for sales of both the power 

| transmission and materials handling 

CINC INNATI | divisions. The central territory in- 

| cludes districts surrounding Pitts- 

GE AR C O * burgh, Detroit, Chicago, Minneapolis, 

Mariemont Ave. Cincinnati 27, Ohio | and St. Louis. Bell formerly was an 

® Custom Gear Makers Since 1907 | account specialist for Goodin g 
GEARS, good gears only | Rubber Co. 
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Man ROLLEF 
DRIVES | 


Sprockets and Chains for 
Better Power Transmission! 


@ More than 98% power transmission efficiency is 
one proof of the important advantages you get with 
CULLMAN ROLLER CHAIN DRIVES. They’re 
dependable, flexible, economical . . . proved in over 65 
years of service to industry. 


Cullman Sprockets and Roller Chains are 
carried by leading industrial distributors 
everywhere. 

\y FACTORY WAREHOUSES AT: 

S 821 South Santa Fe Ave., Los Angeles 21, California 

¢ 239 West 18th St., New York 11, New York 

S 


2618 Carnegie Ave., Cleveland 15, Ohio 
205 North 11th St., Tampa 2, Florida 


cullman 


r 
1 
| FLEXIBLE COUPLINGS 
| 
i 
| 
| 
| 


complete with keyways, setscrews and 
hardened teeth are designed to correct 
angular misalignment or to connect a 
motor directly to a machine. Bore sizes 
from 7/16” to 454” diameter; fractional 
to 420 horsepower ratings; off the shelf. 


WRITE today for free Cullman 
literature. Let us help you soive your 
roller chain drive problems. 


Hn es cs ee a a SS GS GS SS sD OD SD 


CUlIMAaAN Wheel COMPA|NY 124+ siceis street + chicago 14, ttinois 


Roller Chain Duives Aince 1893 





U.S. ROYAL V-BELTS from the Power Unlimited complete belt line 
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“Swinging Loads” demonstrate how 


balanced drivin 


The flywheels on stone-crushing machinery at the Bethayres 
Concrete Products Company in Bethayres, Pa., put V-belts 
under a “tremendous strain.” 

Not only must each set of 8 U.S. Royal V-Belts driving 
the flywheel operate under extremes of abrasive conditions, 
it must also operate on constantly changing centers. As in- 
compressible foreign matter enters the driven rollers, they 
swing or oscillate to allow passage. The result is constantly 
changing tensions under pressures amounting to many tons! 

Yet even with this constant change in tensions and the 
severity of the abrasive conditions, the U.S. Royal V-Belts 
continue to share the load for an average of one year of 
rock-breaking service. 

The C-210’s used on these V-sheave to flat-surface drives, 


Mechanical Goods Division 


g power pays off 


like all of the approximately 250 “U.S.” belts in 48 different 
sizes used throughout the Bethayres plant, have a built-in 
advantage. “Balanced driving power”... the result of spe- 
cially developed manufacturing equipment that automatic- 
ally controls weight, dimensions, density, length, and 
tension members . . . helps provide a uniformity, toughness, 
length stability and true-running smoothness that have paid 
off in job after job, plant after plant the nation over. 

Put balanced driving power to work in your own opera- 
tions. See your “U.S.” Power Transmission Distributor for 
full stocks and expert service. 

U.S. Royal V-Belts and engineering assistance for these 
drives supplied by “U.S.” Distributor Lindsay-Oberholzer 
of Philadelphia, Pa. 


“Visit Booth 1324, Design Engineering Show, New York 
Coliseum, May 23-26." 


United States Rubber 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. 


In Canada: Dominion Rubber Company, Ltd. 
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Hydrostatic variable-speed 


transmissions 


e Types 


A HYDRAULIC variable-speed transmission uses a 
fluid, usually oil, as a power transmitting medium be- 
tween the input and output shafts. There are two 
broad labels which embrace all types—hydrostatic and 
hydrodynamic. Hydrostatic variable-speed transmis- 
sions depend upon the pressure energy of the fluid for 
power transmission. Hydrodynamic types convert the 
kinetic energy of fluid in motion into output torque 
and rotation. Except for the use of a fluid as a power 
transmitting medium, there is little similarity between 
the two types. This article is about hydrostatic trans- 
missions. A future article will cover hydrodynamic 
types. 

A positive displacement pump and hydraulic motor, 
Fig. 1, are the essential elements of a hydrostatic trans- 
mission. Positive displacement means that there is 
virtually no change in the delivery rate of the pump 


Fig. 1. Positive-displacement hydraulic pumps and mo- 
tors vary in design. They all have the characteristics 
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e Sizes 


e Characteristics 


as pressure at the output port changes, or in the speed 
of the motor as load torque requirement fluctuates. 
This is shown by the following equations. 


Q = 
T = 


where Q = fluid flow, gpm 
n = rpm 
D = pump or motor displacement, cu in/rev 
T = torque, lb-ft 
p = pressure, psi 
Equation 1 shows that for a given pump or motor, 
speed and flow rate are directly proportional, since 


*Nomograms to solve these equations are included in 
this issue in the Reference File, pages 54 and 56. 











shown in Figure 2. These sketches are simplified sec- 
tions through pump or motor operating elements. 
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Fig. 2. Theoretical and actual performance character- 
istics of positive displacement pumps and motors. Slip, 
leakage through the running clearances, makes the dif- 
ference. 


HYDROSTATIC TRANSMISSIONS continued 


the only other variable in the equation is D which is 
fixed by the physical dimensions of the pump or motor. 
Equation 2 shows that torque of a hydraulic motor of 
given displacement depends only upon the pressure 
supplied. Actual characteristics of positive-displace- 
ment pumps and motors are slightly modified by slip 
or internal leakage of fluids through the running 
clearances. Because the slip increases as pressure in- 
creases, pump and motor delivery and speed decrease 
slightly as pressure increases, see Figure 2. 


Efficiency 


Slip is a loss, and it reduces the efficiency of hydro- 
static transmissions. Volumetric efficiency—the ratio 
of actual to theoretical delivery—is the measure of 
the amount of this loss. 


Ce = ae x 100 
QO, 


x 


Va 


I 
ey x 100 
Ne 


Equation 3 is for pumps; Equation 4 for motors. Over- 
all volumetric efficiency of a hydrostatic transmission 
is the product of the two. 

Typical values of volumetric efficiency for actual 
pumps and motors range from 60 to nearly 99%. 
Figure 3 shows volumetric efficiency of an actual pump. 

How well the unit is made, and its design are the 
factors which determine volumetric efficiency. For 
these reasons, it’s also true that the higher the volumet- 
ric efficiency, the higher the price, all other things 
being equal. 

Since slip is nearly independent of speed, volumetric 
efficiency of hydrostatic transmissions decreases as 
output speed decreases, if pressure is constant, Fig. 4. 
This is because losses are constant while power trans- 
mitted decreases as output speed decreases. Therefore, 
when a job calls for low output speeds, a speed re- 
ducer should usually be used to keep transmission out- 
put speed and efficiency reasonably high. 

Friction from bearings and rubbing surfaces, as in 
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Fig. 3. Performance curves for a pump include volume- 
tric efficiency and overall efficiency. Overall efficiency 
is the product of volumetric and mechanical efficiencies. 


all mechanical devices, also subtracts some of the in- 
put power to lower efficiency. This loss determines the 
mechanical efficiency. Mechanical efficiencies of 
pumps and motors may be above 95%. 

Overall efficiency of a hydrostatic transmission is 
the product of the overall efficiencies of pump and 
motor. Overall efficiencies of these units are the prod- 
uct of the volumetric and mechanical efficiencies. 
Despite this compounding, overall efficiencies of these 
transmissions may still exceed 90%. 


Unit and split transmissions 


When the pump, motor, and necessary control ele- 
ments of a hydrostatic transmission are built into a 
single housing, the assembly is labelled a unit trans- 
mission, Fig. 5. When the same components are in- 
stalled separately at different locations, the system is 
called a split transmission, Fig. 6. Each of these has 
certain advantages. 

Primary advantage of the split transmission in ad- 
dition to those inherent with all hydrostatic transmis- 
sions, is that power may be transmitted over long 
distances, around corners, into confined spaces, and to 
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Speed ,n,rpm 
Fig. 4. Volumetric efficiency and speed curve shows that 
volumetric efficiency decreases at low rpm. This curve 
is for a small, high-speed unit. Noticeable decrease in 
volumetric efficiency for a unit with maximum operat- 
ing speed of 2000 rpm would probably not occur above 
500 rpm. 
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moving members through hoses, swiveling, and tele- 
scoping connections. 

Unit transmissions offer: small size, neat installa- 
tion, and single source responsibility for performance. 
Also, they eliminate or greatly reduce the probability 
of leakage which is probably the biggest single prob- 
lem in hydrostatic systems. 


Speed, torque, horsepower 


Speed variation in hydrostatic transmissions is 
usually obtained in two ways. One is by mechanically 
varying the displacement of the pump; the other by 
varying displacement of the motor. Each of these pro- 
duces a particular type of torque-horsepower character- 
istic. 

When pump displacement is varied, available torque 
output is constant and horsepower increases with 
speed, Fig. 7. By varying motor displacement, the 
available torque output is maximum at zero speed and 
decreases as speed increases; horsepower is nearly FIGURE 5a 
constant over the speed range, Fig. 8. The two may 
also be combined in a single transmission to give 
torque-horsepower characteristics that combine the 
features of both, Fig. 9. 

In addition to the effect upon torque-horsepower 
characteristics, there are important differences in the 
ranges of speeds available when a variable-displace- 
ment pump or motor is used. When pump displacement 
is variable, speed is variable from zero to maximum, 
and the pump may be reversible to give reversed motor 
rotation with speeds up to the same maximum as in 
the forward direction. 

If only the fluid motor is the variable-displacement 
unit, speed range is limited to about 4:1. Motor rota- 
tion cannot be reversed by varying motor displace- 
ment. 

Horsepower outputs of hydrostatic transmissions 
range from fractional to 4000 hp. Torques as high as 
500,000 in-lb are available. Top output speeds of over 
5000 rpm may be had in small sizes. However, the 
majority of units have top speeds between 1000 and 
3000 rpm. The 4000-hp unit mentioned has top speed 
of 400 rpm. 


Advantages 
In addition to the previously mentioned advantages 
of split and unit transmissions, response speed is 
probably the most outstanding advantage of these 
units. They will accelerate, decelerate and reverse 
faster than any other type of power transmission sys- 
tem, in the integral horsepower range. This is because 


Fig. 5. Some typical unit transmissions. Small unit, a, 
is rated 3% hp.; measures approximately 10-144 x 7-% 
by 7-1/16 in. It delivers 40 lb-in. torque at speeds from 
zero to 1750 rpm in either direction of rotation. The 
44 x 24 x 21-in. unit, b, is rated 25 hp, and delivers a 
maximum of 1760 Ib-in. of torque at speeds from zero 
to 1090 rpm. Cutaway transmission, c, is one of a line 
rated from about 1.5 to 22 hp. Photo a, courtesy Vickers 
Inc.; photo b, courtesy Oilgear Co.; photo c, courtesy 


Crofts, U. S. A. Ine. FIGURE 5c 
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Table | -- Hydraulic Pump 


Manufacturer ————Pump characteristics Motor characteristics 
Speed Pressure Displace- VD Speed 
range range ment range 
(rpm) (psi) (in.?/rev) 





Adel Precision n Products Div. N <500->3600 < -500->2000 <.2->7 
General Metals Corp. 


American Bosch ‘Div: aes N ; 5000 Nc 5-> <150->2000 
American Bosch Arma a Corp. 





Amerie an Brake Shoe Co., 0», Kellog Div. Y <500->1800 > >! >3 Y < 50->2000 





American Engineering Co. Y <500- 1200 _ <1000- 2 tp N < 50- 1000 





John S. Barnes Corp. __|N <150->2000 <1000 5 N  <150->2000 


Be-Ge Mfg. Co. N <200- 3000 
Behlen Mfg. Co. N <200- 1800 1500 


Bendix Aviation Corp., Hamilton Div. Y <200->1800 5000 


Berry Hydraulics N <200- 3000  <1500- ‘ 2 N 5 < 50->2000 

















Bicontinental Engineering N- _<200->1800 1000. | 4 N 5 < 50- 2000 


Blackhawk Mfg. Co., Industrial Div. N ->1800 <5000- —— nm — 


Brand Hy draulies Tae. N  <200- 1800. 3000 — — 

















Browne & Sharpe Mfg. Co. Y <200->3600 2-515 N < 50->2000 


Hydraulics Div. 


Cessna Aireraft Co. N (<200- 3000 ; s $2000 2-54 eek eee peat 
Industrial Products Div. 





C ‘ommere ial Shearing & Stamping Co. N <500- ; 1800 2000 5 A N 1->10 <400- 1500 


Cornelius Co. N N <200->1800 3000- 5000 < 1->4 N <5>80 = < 50->2000 





Davies Bros. ( <200- 1800 


De Laval Steam Turbine Co. <500->3600 = < 500-> 2000 
Denison Engineering Div. {  <200-> +1800 5000 <.5->15 Y 2 S80 F ~150->2000 
American Brake Shoe C 10. - 





Donnell Hydraulic Cc 10. _ IN <200->1800 <1000->5000 > ily —_ 


Double A Products: Co. N- 12> ks 
Div. Brown & Sharpe Mfg. Ce oO. : * 10 <r >2000 


Dynex Inc. Ss = <200->1800 — 3000 N <5->20  < 50->2000 





Eastern Industries Inc. N <200- 1800 >2000 vo N < ‘ <150->2000 





Eaton Mfg. Co., Pump Div. [N <500->3600 2000 a | a 








Fluid Power Equipment Co. Ine. Y _<500- 1800 ~ 1000 . > N 5 <150- 2000 


Fox River Mfg. Co. N <500- 1800 1000 N gr 
Div. Hein-Werner Corp. 2 <400- 1500 











1200 soot”t~*# 2. -—- 
_<500- 3000 2000 7 N 5 <150->2000 
->1800 +5000 <i - a a, 


<200- 1800 +1000 3 “_ 


<500- 1500 1500 l- 2 ai 
<500->1800 3000- 5000 <1->4 — a 





Fulflo Spe cialties Co. Ine. 


Ge eneval Hydraulics Ine. 








G reen lee Tool Co. 

















Gresen Mfg. Co. 


Groban Supply Co. 

















ad ad oad Road feed ee 


Hamilton- Standard Div. 
U nited Aircraft Co. 


Hein- Werner Corp. 





1800 >5000 <1 i pin 
1800 - 1500 2-510 N 1->10 <400- 2000 


3600 - 2000 <2>7 N < 5->30 < 50- 1500 
1800 1500- 3000 .2->15 Y >10->80 <400- 2000 











Hy dra-Flex Inc. 








Hydraulic-Electronic Div., Fawick Corp. 


Hydraulic Press Mfg. Co. 
Div. Koehring Co. 








mi 2\242\2 





Hydraulic Products Div. >3600 >2000 1-510 N 1->10 >2000 
Clark Equipment Co. ; 








Hydraulic Unit Specialties Co. i <500- 1800 - 1000 2 1 
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and Motor Characteristics 


Maaufacturer 





Hydreco Div. 
New York Air Brake Co. 


vA | 





Kraiss! Co. Inc. 





“37S el eT 


Lear Inc., Romee Div. 


M. C. Mfg. Co. 








| 


Pump characteristics 


Speed 
range 
(rpm) 





Pressure VD HP 
range 


(psi) 


Displace- 
ment 
(in.3/rev) 





200- 3000 


A | 





2000 < 50. 





1800 


500 





- <200->3600 


500- 3000 50- 





 <200- 3000 





Motor characteristics 

Speed 
range 
(rpm) 


-2000 


2000 





Mechanisms Co. 
Monarch Road Machinery Co. 
National Water Lift Co. 


New York Air Brake Co., 
Watertown Div. 








“| 242i 2\i2 





<500- 3600 


>1000 





3000 


1500 





<500->3600 


1000 < 50- 





<200->1800 


5000 150- 





W. H. Nichols Co. 





3600 





1000 





Northern Ordnance Inc. 


Oberdorfer Foundries Ince. 








<200- 1800 


500- 5000 < 





<500- 1800 





Oilgear Co. 





<500->1800 


1000 
5000 <1->15 Y < 5->80 





Oil-Dyne Ine. 


Parker Hydraulics Div. 
Parker-Hannifin Corp. 








Z\2Z2\“|2\“|2 





Perfection Steel Body Co. 





Pesco Products Div. 
Borg-Warner Corp. 





Precision Hydraulics Div. 
Owatonna Tool Co. 


<500->3600 





+2000 <.2 - 1.510 





<200- 1800 





1800 





 <200->3600 


>1800 


+5000 


+2000 
-2000 





<500- 1800 +5000 10-15 N 
<200- 1800 500- 1000 10->15 N 


Racine Hydraulics & Machinery Ine. y 
Rockwell Mfg. Co. Hydraulics Div. 
Roper Hydraulics Inc. 


Sargent Engineering Corp. 


<150->2000 


50->2000 
<200- 3600  1000- 2000 <150- 1000 
<200->3600 500 <150->2000 
<500->3600 00- 30 a4 ¥ 28 << 50->2000 








S10 N 











Sundstrand Hydraulics Div. 
Sundstrand Corp. 








Tapco Group <500->3600  1000- 1500. 


-2- 
Thompson Ramo Wooldridge Corp. 





Texas Slydraulics Inc. Y 


<200->1800 3000. 5000 < 1-> 
<500->3600 500->1000 —i-- 


<150->2000 








Thompson Ramo Wooldridge Inc. N 
Michigan Div. 


Tuthill Pump Co. 








2. 2 





~ <500- 1800 
<200->3600 
<200- 3600 
<200- 1800 


1000- 
500- 
500- 

1500 


2000 


5000 
1000 








-en 


Vickers Inc. <5->15 Y 








Viking Pump Co. 








Warren Pumps Inc. 


Webster Electric Co. 
Oil Hydraulics Div. 


Weldon Tool Co. 


Wisconsin Hydraulics Inc. 








<400->2000 











<200- 1800 2000 
<200->3600 500-2000 
<200- 1800  500- 
<200- 1800 








Wooster Div., Borg-Warner Corp. ; 


<400->2000 








Worthington Corp., Oil City Div. 








Zeno Hydraulic Corp. 


50- 1500 


+1000 S15 N 





Notes: All manufacturers listed in this table make fixed-displacement units falling within the ranges indicated. Some 


also make variable-displacement units. This is indicated by Y in the column headed VD. N indicates no vari- 
able-displacement pump or motor is made. 

< = Less than 

> = More than 
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FIGURE 6a 


Fig. 6. Split hydrostatic transmission, a, drives a cargo 
winch for shipboard use. The unit has an intermittent 
maximum hp rating of 180, at 1200 rpm, with 3000 
psi operating pressure. Pump is variable displacement; 
motor is fixed disp!acement. Transmission pictured at b 
has pump and pump drive motor mounted away from 
the hydraulic motor, Photo a, courtesy Vickers Inc., 
photo b courtesy Oilgear Co. 





Speed—RPM 


Fig. 7. Torque-hp curves for a hydrostatic transmission 
using a variable-displacement pump and fixed-displace- 
ment motor, 


LJ Speed—ARPM 


4orsepower 





Fig. 8. Torque-hp curves for a_ fixed-displacement 
pump—variable-displacement motor combination. 
Horsepower 


CL [Re 


LJ ~ Speed—RPM 


Fig. 9. Torque-hp curves for  variable-displacement 
pump and motor combination, 
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HYDROSTATIC TRANSMISSIONS continued 


the rotating mass is extremely small and inertia is low. 
Other advantages are: 

1. Small size—Volume of hydrostatic units is less 
than many of the alternative systems. 

2. Low weight—Lb/hp ratio can be well below 2 
lb/hp and rarely exceeds 10 lb/hp. 

3. Control ease and accuracy—very accurate speed 
regulation is possible. Manual, power and servo 
controls are commonly available. Remote control 
is easy. 

4. Long life—Moving parts are well lubricated by 
the hydraulic fluid. 

. Inherent overload protection—Pressure limiting 
device which is always part of the system limits 
output torque, lets units be stalled with no 
damage. 


Applications 

Characteristics of hydrostatic transmissions suit 
them to a wide variety of uses. Typical applications 
which really take advantage of these characteristics are 
high performance servo systems which require fast 
response speeds and reversing. Perhaps the best ex- 
ample of such a system is found in the constant-speed 
alternator drives used in aircraft. 

Of course, hydrostatic transmissions are used in 
many other less glamorous places. Any job where 
high shock loads, overloads, stalling, frequent speed 
changes, or frequent reversal might be best performed 
by this type of transmission. aaa 


Table Il-- Unit Hydrostatic Transmission Characteristics’ 





Manufacturer 


Input** 
speed 
(rpm) 

Crofts U.S.A, Ine. 1420 

1140-1750 

Vickers Ine. 1800 


Oilgear Co. 


1440 


Output** HP 
speed 
(rpm) 
1090-1600 


Torque 


(ib.-in. ) 


17-1450 
135-1880 
1750 28-40 








*All unit transmissions have constant torque characteristic, see Figure 7. 
**These are maximum values. Output speed is continuously variable to zero. 
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Planned obsolescence 


... how it affects power transmission system design 


AN ESTIMATE of useful, or expected life, of a ma- 
chine is an extremely important consideration when se- 
lecting or designing machine drive components. When 
you have a program of planned product obsolescence, 
it becomes even more important. Such a program can- 
not succeed unless the price of the product, whether a 
consumer item or a piece of production machinery, is 
consistent with its useful life. 

No attempt will be made here to justify the philos- 
ophy leading to a program of planned obsolescence. 
It exists; it must be recognized, and lived with. 

So, the question to be answered is: How shall the 
power transmission system be designed to fit the pro- 
gram? The answer is extremely simple when broadly 
stated. Find out how long the product is supposed to 





























Average bearing life-hours 





a 


N 





Pill 





























2 
Applied load 
Bearing load rating 
FIGURE la 


FIG. 1. A GENERAL CURVE of bearing life vs. load, a. 
This shows that for short life applications, load may be 
increased considerably. Speed also has an appreciable 
effect as shown by b and c. These curves are for 1-3/16 
in. bore, 2-7/16 OD ball bearings. 


Ratio 





last, add an appropriate safety factor, and design or 
select all power transmission components to last that 
long. In detail, the problem is more involved. 


Determining Component Life 


Manufacturers of most components such as bear- 
ings, belts, chain, sprockets, gears, etc. publish life 
data based on a certain load, speed, and number of ex- 
pected hours of operation. They may also publish 
tables, curves and formulas to let engineers modify the 
basic data to fit other load values and speeds. Figure 
1 shows how load values for antifriction bearings may 
be increased as life is reduced. 

Data used in the selection of chain and speed re- 
ducers to meet particular service conditions is shown 
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Table |—Roller Chain Service Factors* 





Type of Service 10-hr 24-hr 
load conditions day day 








Uniform 
Moderate sliock 
Heavy shock 
Load reversals 


Average 1. ° 
Abnormal i. F 
Abnormal 1. 
Abnormal 1. 





*To be used with chain selection tables to provide 15,- 
000 hr average life. 


PLANNED OBSOLESCENCE continued 


in Table 1 and Table 2. Data for roller chain is based 
on an expected life of 15,000 hours. For low speeds 
and short life, the rating may be increased as much 
as seven times. The point to be remembered here is 
that load ratings are based upon a certain life which 
may be far more than is really required. 

Procedures for calculating gear strength required 
vs. life are well covered in AGMA standards. How- 
ever, these standards are based on the use of certain 
materials which may under almost any conditions give 
life far beyond that required in many applications. In 
such cases the use of other materials should be thor- 
oughly investigated. For example, ductile irons are 
being suggested as a gear material worth considering. 
Also, plastics such as nylon are now being used in 
many light-load applications where they may have an 
additional advantage of not requiring lubrication. 

There’s no point in designing housings, motor 
bases, and other such structural components for life- 
time service when other components are designed or 
selected for much shorter life. Also, by proper mate- 
rial selection, it may be possible to eliminate or reduce 
peak stresses which might have to be considered. A 
material with high vibration damping capacity, Fig. 2, 
but not necessarily high strength may be more prac- 
tical. This way the stress peaks which might be met 





GRAY CAST /RON 


CL. 40 Ni CAST IRON 


SAE 1020 STL 











FIGURE 2a 
FIG. 2. RELATIVE VIBRATION damping character- 


istics of two types of cast iron and a low-carbon steel, 
a. S-N diagram, 6, shows the material with lowest damp- 


Table 2—Service Factors for Speed Reducers 





Prime Service duration Load Classification 
mover Uni- Low High 
form shock shock 


Electric Occasional (% hr/day) 0.50 1.25 
motor Intermittent (3 hr/day) 0.80 J 1.50 
To 10 hr/day 1.00 1.75 
24 hr/day 1.25 “ 1.75 


Engines, Occasional (1% hr/day) 0.80 1.50 
multi- Intermittent (3 hr/day) 1.75 
cylinder 8-10 hr/day 2.00 

24 hr/day 2.00 


Engines, Occasional (% hr/day) 1.75 
single Intermittent (3 hr/day) 2.00 
cylinder 8-10 hr/day 2.25 

24 hr/day 2.25 
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Note: Maximum momentary or starting load for oc- 
casional and intermittent service must not exceed 200% 
of reducer rating. (Rating = service factor of 1) 


while passing through a critical frequency can be so 
reduced that a material with lower and more pre- 
dictable endurance can be used. 


Other Considerations 


One further thought worth considering is the use of 
nonstandard components. Ordinarily, a standard com- 
ponent costs less than something special. This is par- 
ticularly true when production quantities are small. 
However, when large quantities are to be bought and a 
standard component has life far beyond that needed, 
it may pay to have a special component produced to 
the required specification. 

The designer’s ingenuity in discovering and using 
cheap, readily available substitutes is another big 
factor in producing a product to meet the objectives. 
An example: the use of rubber O-rings as belts for 
transmitting power in small drives. aaa 
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FIGURE 2b 


ing to be most resistant to flexure, but cast iron could 
be a better housing material since it limits vibrational 
stress by its natural damping ability. 
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Stationary V-belt drives agitators 


AN ABRASIVE mixture of sand, sawdust, and bits of 
leather used in a tumbling process did a fine job of 
deburring and polishing the pieces being processed. 
It also did a fine job of destroying the gears used 
to drive four agitators in the barrel and their bear- 
ings. This system consisted of one fixed gear and four 
gears on the ends of the agitator shafts which meshed 
with the fixed gear. As the barrel rotated, the four 
gears in mesh with the fixed gear turned the agitator 
shafts. 

The idea which solved this problem was to use 
sheaves on the ends of the agitator shafts and drive 
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GEARS AND BEARINGS of tumbling barrel agitator 


drive were quickly destroyed by abrasive mixture used. 


BARREL 
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them with a V-belt. The V-belt is simply wrapped 
around the four sheaves and the end of the loop 
pulled over to the side of the tank and anchored. 
Thus, as the barrel revolves, the sheaves in contact 
with the fixed belt rotate the agitators. There is a 
short period when the sheaves are disengaged from 
the belt, but this does not affect the finish of the 
parts. Treated lignum vitae bearings are used for 
the sheaves. 

Users of this drive, Steel Heddle Mfg. Co.., Philadel- 
phia, Pa., say it is quieter, costs less, and has much 
longer life than the gears it replaces. aaa 


BARREL 
ORIVEN 
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STATIONARY-V-BELT and sheaves with lignum vitae 


bearings are quiet, inexpensive, have relatively long life. 





Mounting lugs . 


Elastic spacers 


Gear teeth on O.D. 


LARGE BALL BEARING performs complete turntable function. 


Bearing eliminates turntable accessories 


LARGE BALL BEARING is the only turntable con- 
nection in a new line of shovel-cranes. The bearing 
carries all the weight and forces of the shovel super- 
structure, both axial and radial. It eliminates hooks, 
center pin and nuts, roller path, centering gudgeon 
and other conventional accessories. 

The bearing consists of two circular :ings with 
hardened steel balls sealed between them. Outer ring 
is integral with ID of the ring gear. Inner ring has 
lugs which attach to the turntable bed. The balls, 
therefore, are the only connecting members and carry 
all the load. 

Less power loss, longer life, and less maintenance 
are afforded. The balls are spaced with elastic separ- 
ators. Lubrication is the only service needed. The 
large complement of balls keeps stress on any one 
ball low so that no appreciable wear results after 


Gear teeth 


Large bearing 
on outer race a 


BEARING AS TURNTABLE eliminates center pin, 


hooks, roller path and other connections. 


long service. Larger lifting capacities are thus real- 
ized over previous models. 

Seals are located at top and boitom and are made 
of grease-resistant Neoprene. The seals float to adjust 
to every motion between the rings. Grease fittings are 
located around the circumference of the bearing for 
high-pressure gun application. 

Designed and marketed by The Thew Shovel Com- 
pany, Lorain, Ohio, the shear ball mount is used 
on the company’s own line of crawler and rubber 
tire shovels and cranes. 444 














TURNTABLE RING GEAR is integral with bearing OD. 
Hardened, precision balls transmit all forces between 
shovel and truck. 
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10,000 CONFIGURATIONS — 
EACH WITH 10,000 SPEEDS! 


Choose from thousands of different shapes, sizes, attitudes, mountings, horsepowers, enclosures, 
ungeared or geared combinations—choose the U.S. VARIDRIVE MOTOR that exactly fits your 
application! U.S. introduced the first self-contained a.c. motorized variable speed drive for industry 
—in 1932! Ever since, U.S. design engineers have been developing new Varidrives to combine new 
characteristics ... new controls, too: Manual, mechanical, electrical remote control, and automatic 
control. Ratings available: % to 75 h.p. (Send for free 16-page color Varidrive Bulletin, No. F-1797.) 
For your variable speed application, specify: 


U.S.VARIDRIVE motors 


VARIDRIVE 
WITH INTEGRAL GEARING, MOTOR 
AND TAKE-OFF SHAFT SAME SIDE 
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fm Single-disc clutch 


POWER TAKEOFF connection directly to the flywheel is shown in this 
cutaway view of the torque converter-clutch unit of the Case-o-matic drive. 


Torque converter-gearbox combination 


is versatile tractor drive 


TORQUE CONVERTER-GEARBOX drive or direct drive 
through gears may be selected with the Case-o-matic 
drive used on this Case model 830 tractor. 


HIGH EFFICIENCY, easy handling, and 16 different 
speed ranges are combined in the drive system used 
ona line of farm tractors. The drive is made up of a 
tofgue converter, an 8-speed change gearbox, and two 
oil actuated clutches. 

A multiple-disc, oil-cooled clutch is used to engage 
or disengage the torque converter output shaft from 
the gearbox. A single-disc clutch is used to lock the 
flywheel directly to the the converter turbine and 
thus bypass the torque converter. The single-disc 
clutch is controlled by a valve actuated by a small 
lever mounted on the steering column. A conventional 
pedal is mounted for controlling the multiple disc 
clutch. However, the pedal is used to operate a valve 
which directs oil to engage or disengage the clutch. 

Another feature of this drive unit is straight- 
through power takeoff drive. This means that the 
power takeoff is driven directly from the engine fly- 
wheel at engine speed regardless of forward speed of 
the tractor. When the torque converter is engaged, 


POWER TRANSMISSION DESIGN 





CONE-DRIVE worm GEAR 
HOLLOW SHAFT 
SPEED REDUCERS. 


provide greater flexibility — 
in the design of your equipment 


Standard Cone-Drive hollow shaft 
speed reducers are available in four basic 
sizes (2, 2%, 3 and 3% inch center 
distance units) to accommodate loads 
from fractional to 13 horsepower. They 
are built around the double-enveloping 
worm gear design and carry the same 
high ratings as standard Cone-Drive 
speed reducers. 


You, as a designer, will be particularly 

, interested in the versatility of application 

ne and space savings made possible by the 

MIXING Sas bi right angle design between input and 
output shafts. 


Wz 


The reducer is mounted directly on 
the driven shaft and requires only a 
simple bracket or torque arm to prevent 
it from rotating about the driven shaft. 


Construction is rugged enough to per- 
mit floor or wall mounting of Cone- 
Drive hollow shaft reducers and “‘hang- 
ing’”’ the driven shaft on it (in certain 
applications), eliminating pillow blocks 
or bearings. Larger-than-necessary taper 
roller bearings and heavy-duty castings 
make this possible. 


If a motorized reducer is desired, a 
simple, standard bell housing can be 
furnished for NEMA C-type face motors. 
The need for expensive couplings is 
eliminated since a tang-type drive sleeve 
me suitably machined worms are pro- 

When a hollow-shaft speed re- 
danie and face-mounted motor are com- 
bined, no bed plate or mounting arrange- 
ment is required. Pulleys, belts, sheaves, 
etc., that might be troublesome or diffi- 
cult to install are also eliminated. 


, Ask for Bulletin CD-218. 
WELDING POSITIONER LAUNDRY MACHINE 


CONE-DRIVE GEARS oivision micHiGAN TOOL COMPANY 


7171 E. McNichols Road = + Detroit 12, Michigan ¢ Telephone: TWinbrook 1-311! 


el ‘at pert: 
DOUBLE-ENVELOPING & DOUBLE-ENVELOPING — A DOUBLE REDUCTION WORM (" DOUBLE-ENVELOPING 
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SIXTEEN different forward speed ranges are available from the Case-o-matic 
drive when an eight-speed gearbox is used. 


TORQUE CONVERTER-GEAR BOX continued 


the tractor automatically slows down or speeds up 
with changes in load, but power takeoff speed will 
remain constant as long as engine speed does. Torque 
converter multiplication ratio automatically changes 


from a maximum of 2.0:1 to whatever lower value 
may be required to drive the tractor. 

This unit is used on the 530, 630, 730 and 830 series 
tractors, as well as others made by the J. /. Case Co., 
Racine, Wis. The manufacturer calls it the Case-o- 
matic Drive. asa 


Wide-range V-belt drives flat pulley 


A VARIABLE-PITCH sheave and wide range V-belt 
replaced a block belt variable-speed drive on a partition 
slotter at about the same price as a new, specially- 
made belt for the old drive would cost. The variable- 
pitch sheave is mounted on the motor shaft and drives 
to a flat pulley on the machine. A handwheel regu- 
lated sliding motor base is used to vary speed. 

Because the old belts were expensive, specially- 
made, and had to be ordered well in advance of 
delivery, there are several advantages to this modifi- 
cation. The wide-range belt costs less than the other, 
is quickly obtainable from dealer stock, and has 
predicted life of about three times that of the other. 
Speed range was also increased. Another advantage 
is easy adjustment. This is important because the 
machine is tended by three girls and speed changes 
are made often. : 

Drive motor is 5-hp, 1150-rpm at full load. Diam- 
eter of the variable-pitch driving sheave is variable 
from 414 to 1234 in. Driven pulleys is 21-in. diameter. 

This drive change was made by Superior Paper 
Products Div., St. Regis Paper Co., Mount Wolf, Pa. 


WIDE RANGE V-belt driving flat pulley greatly im- 
proved the drive on this partition slotter. Photo, cour- 
tesy T. B. Wood’s Sons Co. 
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HYDRA-DRIVES 


TORQUE CONVERTER WITH A 
STICK SHIFT TRANSMISSION! 


Lower in initial costs, Rockwell-Standard’s 
Hydra-Drives Converter with stick shift 
transmission reduces operating and maintenance 
costs on heavy-duty off-highway trucks. You get 
these five major advantages plus many others: 


. Up to 80% of shifting is eliminated. Select a 
transmission ratio to fit the haul, and let the 
converter handle the changing load conditions with 
a minimum of gearing. Any required shifting can 
be done while truck is in motion! 

. Greatly reduces shock loading on all drive 
components. 

- Clutch adjustments and wear problems 
minimized. 

. A minimum of driver training is required. 

. Cost is hundreds of dollars less than full power 
shift transmissions. 


For further details write or call 
Rockwell-Standard Corporation 


: 4 HYDRAG © DRIVES aaa 


ROCKWELL-STANDARD CORPORATION 
TRANSMISSION AND AXLE Div N 
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ANOTHER PRODUCT OF ROCKWELL-STANDARD CORPORATION 
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Roller chain is quieter 


than gears for transmission 
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| Differential Brake disc 


Forward clutch Reverse clutch 


Axle shaft 


PHANTOM VIEW of transmission unit for platform 
truck, 


ROLLER CHAIN IS USED for forward drive reduc- 
tion in the transmission of a new platform truck. Dou- 
ble width of chain provides smoother, quieter operation 
than is possible with spur gears. The transmission has 
differential and axle shafts built into the same housing 
with the forward and reverse reduction unit. 

Low cost, light weight, compactness, and dura- 
bility are essential for applications such as the small 
platform truck shown. A wide range of ratios permit 
top speeds of 3 to 18 mph. 

Forward may be in either direction so the unit can 
be used for front or rear-wheel-drives. Reverse gears 
and the forward chain drive are in constant mesh 
and are selected by engaging one or the other of 
two high-capacity friction clutches. Addendum of 
the reverse pinion is modified to permit operation 
at the non-standard center distance required by the 
chain. 

This arrangement provides neutral in addition to 
forward and reverse. Engines from 7 to 18 hp may 
be used with the transmission. To facilitate servic- 
ing, the case is split in a vertical plane through the 
wormshaft of the differential unit. A brake disc 
mounted on the worm shaft provides ample braking 
for any vehicle using this unit. 

Prime-Mover Co., Muscatine, Iowa, makes this 
power shift transmission and axle assembly. Two 


years were spent on design, development and field 
testing. AAA 
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PLATFORM TRUCK uses unitized transmission-differential with dual chain for quiet 
forward drive, 





WA * tt a a 





























Worm whee/ 


Differential) 
assembly 


Axle shot “| 








10 


. 
‘ 








Forword drive chain 











Reverse gears 


Shifting yoke 


4 e; Thrust 
bearings 


i(O 





Forward clutch Reverse clutch 





























MAY, 1960 





lo So 


O O 





OY 





TWO FRICTION CLUTCHES engage and disengage forward and reverse drives, 
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i pays to buy from a line of stock 
bearings—bearings that have been proved in thou- 
sands of installations similar to yours. You benefit 
by getting known dependability; and you get the 
important savings of high quality at production 
price. 


PIN-POINT SELECTIVITY 


Dodge has supplied mounted bearings to industry 
for over three-quarters of a century. Dodge bear- 
ings have always kept pace with improved produc- 
tion practices. Each new condition of service has 
been met by Dodge as it has arisen, with the result 
that the Dodge line contains mounted bearings to 
meet almost every service requirement with pin- 
point accuracy. 


High load, high speed, excessive dust, moisture, 
corrosion, high or low temperatures, continuous 
operation—you name it!—such conditions and 
their combinations are met every day with Dodge 
bearings. 


BROAD LINE—WIDELY DISTRIBUTED 


In the great variety of mounted bearings devel- 
oped by Dodge, you will most likely find the pre- 
cise unit to fit your requirements ideally—without 
paying for features you do not need. And if your 
requirements call for several types of bearings, 
there is an advantage in having them of common 
design, such as Dodge offers. 


The Dodge line is probably broader than any 
other line of mounted bearings in America. And of 
special importance to machinery manufacturers, 
it is the most widely distributed line. There is al- 
ways a Dodge bearing of the right type and size 
near at hand. 


You can check this with your local Dodge Dis- 
tributor. Ask him—or write us for the Dodge 
Bearing Bulletin. 


In addition to tapered roller, spherical roller and ball bearings, 
Dodge builds many types of sleeve bearings. Here is the “‘large 
and small” of the sleeve type bearings carried in stock—ranging 
from an 8-in. Sleevoil weighing over 1200 Ibs. to a \4-in. solid 
journal bearing weighing 9 ounces. 


DODGE MANUFACTURING CORPORATION, 8200 Union Street, Mishawaka, Indiana 
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TIMKEN TAPERED ROLLER BEARINGS 


DODGE PILLOW BLOCKS WITH 


DODGE SPHER-ALIGN PILLOW BLOCKS 
WITH SPHERICAL ROLLER BEARINGS 


DODGE BALL BEARING 
PILLOW BLOCKS 





DODGE SLEEVOIL 
PLLOW BLOCKS 


DODGE BRONZOIL 
PULLOW BLOCKS 


DODGE BRONZE BUSHED 
PILLOW BLOCKS 





DODGE JOURNAL BEARINGS 
SOLID AND SPLIT 





@ Dodge Pillow Blocks with Timken Tapered Roller Bearings. 
America’s quality pillow blocks. Assembled, lubricated, ad- 
justed and sealed at the factory. 5 types for varying needs. 


@ Dodge Spher-Align with Spherical Roller Bearings. Rugged 
heavy duty, compact, inherently self-aligning. Exclusive 
Micro-Mount simplifies installation. 


@ Dodge Ball Bearing Pillow Blocks. Deep groove ball bear- 
ings with long inner races—high capacity. SL, SC and SCM 
models for light, normal and medium service respectively. 


@ Dodge Sleevoil Pillow Blocks. Ultra quality . . . extra long 
life . . . accessibility . . . quiet. Plain or water-cooled. 


@ Dodge Bronzoil Pillow Blocks. Efficient, low cost pillow 
blocks with self-oiling, capillary bronze bushings. Self-align- 
ing. Large oil reservoirs. 


@ Dodge Bronze Bushed Pillow Blocks. Quict fan and blower 
pillow blocks with two bronze bushings of high lead content 
mounted in one cast iron housing. 


CALL THE TRANSMISSIONEER — your local Dodge Distribu- 
tor. Factory trained by Dodge, he can give you valuable help 
on new, cost-saving methods. Look under ““Dodge Transmis- 
sioneer”’ in the white pages of your telephone directory, or in 
the yellow pages under “Power Transmission Machinery.” 


DODGE HEAVY RIGID 
PULLOW BLOCKS 


FLANGE BEARINGS: HANGER 
BEARINGS: BEARING UNITS: 
TAKE-UPS 





@ Dodge Journal Bearings — Solid and Split. True running, 
dependable. Babbitted bearings with precision machined 
bores and faces. Finished bases. 


@ Dodge Heavy Rigid Pillow Blocks. Rugged, carefully bored, 
babbitted pillow blocks for many applications requiring 
grease lubrication. Finished bases and ends. 


@ Bearing Units. A wide variety—spherical seat, cartridge, 


flange, hanger, screw conveyor hanger, take-up. Ball, Roller 
and Sleeve types. 


of Mishawaka, Ind. 
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FIRST FLOOR 


Pneumatic hose 


Has a Teflon tube, which does not 
absorb moisture, for easy dehydra- 
tion. Spirally-wound stainless steel 
wire overlaying a inner 
braid reinforces the hose. Designed 
for 6000 psi systems, it has a 24,000 
psi burst pressure. 

Aeroquip Corp., Jackson, Mich., 
Booths 1809, 1908. 
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stainless 


Adapter bearings 

Bearings are for shaft sizes 14 to 
1% in. Flange and outer bearing 
race are a one-piece unit which needs 
no pre-installation assembling. Shaft 
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misalignment compensation is up to 
2 


3. in. per ft. The bearing is pro- 
tected by one piece Buna-N seals 
which maintain positive contact un- 
der all conditions of misalignment. 
Inner and outer bearing races are 
case hardened to resist shock load. 
Mounting flanges are heavy gauge 
pressed steel. 

Aetna Ball & Roller Bearing Co., 
Chicago, IIl., Booth 927. 
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DC transistorized drive 

Thirteen “building block” control 
circuits can be added as required to 
this drive. Circuits come on 6 x 6 


; | a | 33 uS | wT 
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in. fiberglass panels ready for instal- 
lation. Adaptations can be done in the 
plant at low cost. 

The Louis Allis Co., Milwaukee, 
Wis.. Booths 1712. 1714. 
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Aluminum bearing bond 


Pressure aluminum 
bearing alloys to high strength alum- 
inum castings and forgings makes 
possible an aluminum part with high 
strength and a surface having good 
bearing characteristics. 

Aluminum Co. of America, Pitts- 
burgh, Pa., Booth 2032. 
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bonding of 
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THIRD FLOOR 


FOURTH FLOOR 


To get complete information on these products, use the Reader Service Cards bound into this issue. 


Bronze alloy 

For all press operations except blank- 
ing. Said to offer exceptional tough- 
ness and resistance to impact, good 
machinabiilty and wear resistance. 
Scratching, galling, and loading are 
almost eliminated. Can be cast to 
shapes required—also available in 66 


MAY, 1960 


stock sizes as centrifugally cast rings. 
rounds, and rectangles. 

Ampco Metal, 
Wis., Booth 1612. 
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Inc., Milwaukee, 


Air bearing 


Shaft is floated on compressed air 
introduced through apertures in the 
wall of the bearing. Use of Oilite 
powder metal with a porous bearing 
surface gives a uniform distribution 
of air through the entire ID. Result 
is a nearly frictionless bearing. 

Amplex Div., Chrysler Corp., De- 
troit, Mich., Booth 1125. 
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Tiny differentials 
Ten standard models are 
with shaft sizes from 1/16 to 5/16 
in. Hollow shaft models are 1/16. 
Vg, and 3/16 in. Solid shafts are 14, 
3/16, and 5/16 in. Parts are carried 
in stock. 

Arch Instrument Co., Inc., North 
(Juincy, Mass., Booth 222. 


available 


Circle number 206 on reader service card 


Plastic bearings 


Composed of plastics, compression 
molded with synthetic and dry lub- 
ricants. These are released by heat 
to the bearing surface, re-absorbed 
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Revolutionary, All-Synthetic Belting Is Proving 
Superiority In Application After Application 


Dixylon has established new concepts in 
belting performance, value, versatility . . . 
the swing is to Dixylon for heavy and light 
power transmission, for high speed, machine 


tool drives, printing tapes, spinning tapes, 


Stretch-free—runs for yeors without idlers or take-up. 
High Tensile Strength — very thin Dixylon belting can be 
used at amazingly high speeds, and for small pulley 
diameters. 

Great Durability— gives long, maintenance-free service 
life. 


conveying belts, numerous other uses. Check 


these advantages... 


required. 


High Resistance to oils, greases, most acids. Non- 


absorbent. 


A Special Dixylon Plus Value ... Can Be Made Endless 
In Minutes Without Lacing Or Sewing— 
The speed and ease with which Dixylon can 


be joined saves downtime, reduces need for 
carrying large stocks of endless belting. 


R.&J. COMPANY, inc. 


Leaders in the Development and Manufacture 
of Power Transmission and Conveying Equipment 


TOTOWA, NEW JERSEY - Clifford 6-6400 
CHICAGO + LOS ANGELES + SAN FRANCISCO SEATTLE 


SEND 
COUPON 
FOR 
~ CATALOG 


PORTLAND 


R. & J. DICK COMPANY, Inc. 
Dept. 10-E Totowa, New Jersey 

Please send a free copy of your catalog, “Dixylon— A Modern 
Synthetic Belting.” 


NAME 





COMPANY 





ADDRESS 





CITY ae STATE 


Non-Slip— high frictional coefficient ...no belt dressing 





te oo 
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as the bearing cools. Material can be 
machined to precision tolerances. 
Company offers a standard line of 
cylindrical bearings and a self-align- 
ing package unit with this material 
as the bearing surface. Bonded with 
steel, it gives a shaft collar with a 
low friction thrust bearing surface. 

Arguto Oilless Bearing Co., Phila- 
delphia, Pa., Booth 1015. 
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Motorized speed reducers 


A line of helical geared speed re- 
ducers for in-line drives includes new 
small units for the 1/6 to % hp 
range. Larger units provide a full 


selection of ratings up to 10 hp. Re- 
ducers can be horizontal base 
mounted, vertical base mounted, or 
shaft mounted. 

Boston Gear Works, Quincy, Mass., 
Booth 1808. 
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Bearing units 


A line of re-lube type bearing units 
includes high and low pillow blocks, 
4 and 2 hole flange units, and take- 
up units. Most units are available in 
29 shaft sizes from 4% to 2-7/16 in. 
All have malleable housings. 

Browning Mfg. Co., Maysville, Ky., 
Booth 2207. 
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Right angle gearmotor 


Continuous lubrication is a feature 
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SPUR GEARS — STEEL, IRON, BRASS 142° and 20° P.A. .208” to 40” P.D. NON-METALLIC SPUR GEARS 1442° and 20° P.A. .938” to 6.667” P.D. 


— ; ta ~ 
BEVEL and MITER GEARS Steel, Iron, and Brass 20° P.A. STEEL SPIRAL MITERS 1” to 5” P.D. 
312” to 14” P.D. HELICAL GEARS Steel and Bronze .333” to 6” P.D. 


RACK + PINION WIRE Steel and Brass 1412° and 20° P.A. WORM GEARS Bronze and Iron .417” to 18” P.D. 
PINIONS + INTERNAL GEARS WORMS .333” to 4” P.D. Soft steel and hardened and ground steel 


Build it better... for less...without delay 


Design around standardized BOSTON Gears Your nearby Distributor will help you sim- 
FROM STOCK is the quickest (and lower- plify planning and show you how to get the 
cost) way to get your project “off the board” biggest benefits from BOSTON Gear stand- 
and in production — whether it’s a prototype, ardization — in lower costs, in easier mainte- 
a product for resale, or new equipment for your nance, in simplified servicing. Boston Gear 
own plant. Catalog No. 57 lists over 2000 gears. Works, 94 Hayward St., Quincy 71, Mass. 


OFF-THE-SHELF CALL YOUR 
pote “et BOSTON. 
AT FACTORY PRICES DISTRIBUTOR 


= STANDAROIZATION PAYS =~ Advt. copyright by Boston Gear Works 
Circle No. 4 on Reader Service Card 





different 
motorized 
speed reducers 


available from stock 





Yes! 956 different combinations of Perfection Motorized 

Worm Gear Speed Reducers are available for immediate 

delivery, from stock. Ratios range from 5 to 1 to 60 to 1, 
in capacities from 1/6 H.P. to 5 H.P. 
Perfection “GieElange Reducers may 
be ordered complete with motor or 
without motor, to be used with a 
motor of your own choice. 


Flanged motor reducers offer the 
maximum in compactness, rigidity 
and adaptability. Through the use of 
standard NEMA face mounted mo- 
tors, complete interchangeability be- 
tween motors is provided. Motor 
maintenance is possible without dis- 
turbing the drive and reducer. Motor 
assembly is fast and positive with no 
alignment problems. 


Write for your free copy of our new 28 page catalog 
containing illustrations, charts and tables to help you choose 
the right Reducer for your particular application. Ask for 
Bulletin No. M-140. 


Licensed under Pat. 2,868,031 





AMERICAN STOCK GEAR DIVISION 


PERFECTION GEAR COMPANY, HARVEY, ILLINOIS 
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DESIGN SHOW PREVIEW continued 


of this gearmotor. At any mounting 
angle, the worm gear dips into oil. 
Worm gear is silicon bronze and 
worm is hardened steel. A face-type 
seal with spring back is used on the 
high speed shaft and a lip-type seal 
on the low speed shaft to keep gear 
oil from the motor. 

Century Electric Co., St. Louis, Mo.., 
Booths 1537, 1539. 


Circle number 210 on reader service card 


Steel backed bearings 


Sleeve bearings, bushings, and 
thrust washers in a wide range of 
bearing alloys are designed to meet 
varied requirements of speed, load 
temperature and lubrication. 

Cleveland Graphite Bronze Div., 
Clevite Corp., Cleveland, Ohio, Booth 
2204. 
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Speed reducer 


Fan-cooling, centrifugally cast bronze 
gears, and heat-treated steel worms 
give higher input hp and output 
torque ratings with smaller units. 


This line of reducers is said to trans- 
mit up to 80 percent more hp than 
conventional worm gear units. 

Cleveland Worm & Gear Div., 
Eaton Mfg. Corp., Cleveland, Ohio, 
Booth 1337. 
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Ceramic bonding 


Can be used as insulation as well 
as for reinforcement of wear sur- 
faces. Oxides are applied by spray- 
ing at high temperatures to the sur- 
face of metals or other materials. 
The coating formed is said to be flex- 
ible and highly adhesive even if base 
material has different rate of ther- 
mal expansion. Called the Rokide 
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V-BELTS; shorter, interrupted strength member 


“MORE USE PER DOLLAR" 


Poly-V Belt is a single unit with even, uniform 
POLY-V; continuous strength member pull. Uninterrupted strength member gives 
much higher hp capacity per inch of drive 


— — ————— Sn width. No belt drive delivers as much power 
in the same space as Poly-V! 


THIS R/M POLY-W’ DRIVE 
OUTLASTED V-BELTS 8-1! 





V-belts were replaced every six months on this gas pump drive in a southern chemical 
plant—until the company converted to R/M’s patented Poly-V Drive. The single 
Poly-V Belt pictured above has been in operation for over 4 years on a barium 
process operation. Four years for the R/M Poly-V Drive versus 6 months for an 
ordinary V-belt drive! The savings and advantages to production are obvious. 

R/M Poly-V Drive solves difficult drive problems wherever heavy duty power 
transmission is required. Single unit design permits narrower Poly-V sheaves to 
deliver equal power in a much smaller space or much more power in the same space 
as a V-belt drive! The drive runs smoother because there’s no sinking of belt in 
sheave grooves. Belt speed ratios remain constant from no load to full load for uniform 
power delivery—with less wear on belts and sheaves. V-belt “length matching” 
problems are completely eliminated ...and just two belt cross sections meet every 
heavy duty requirement. Let an R/M representative show you other advantages of 
converting to R/M Poly-V Drive. Write for Bulletin M141. 


When You Change Drives, Convert to Poly-V and Be Sure! 


RAYBESTOS-MANHATTAN, INC. 
MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 
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®@ More Power—Less Space 


@ Eliminates “Matching” 
Problems 


@ Maintains Groove Shape 


® Assures Constant 
Speed Ratios 
@ Longer Belt and 
Sheave Life 
® Cooler, Smoother 
Running nurore 
ENGINEERED 
RUBBER 
PRODUCTS 
... MORE USE 
PER DOLLAR 
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EXAMPLE #1 


DU dry bearings, used in the cover of the 
primary sheave (top), act as guide tracks 
and guide pin bushings (center), reduce 
friction and wear as centrifugal force 
moves ball bearings and guide pins 
in and out. 


- 


NEW GLACIER 
DU* DRY 
BEARINGS 


greatly improve 
transmission design 
of Harley-Davidson 
“Topper” 


Used at vital locations in the 
transmission assembly, DU dry 
bearings reduce friction and 
wear to the absolute minimum 
on the latest addition to Harley- 
Davidson’s fine motor scooter 
line. DU dry bearings solve 
another problem, too—the ac- 
cumulation of dirt and grime 
in the transmission lubrication. 
DU material requires no lubri- 
cation whatsoever, and will last 
many times longer than other 
dry bearings. 

DU metal is an ideal bearing 
material. It withstands much 
higher velocities, runs much 
cooler at lower speeds than 
other unlubricated bearings... 
has a compressive strength of 
51,000 p.s.i. DU metal is 
applied without the need for 
temperature-limiting adhesives 
... will withstand from —328°F 
to +536°F. 


Apply DU material to appli- | 


ances, automobiles, aircraft, 
farm and industrial machinery, 
office equipment. Standard 
bushings and thrust washers 


stocked for 34” to 2” shafts; | 


O C HK 


strip available for special fabri- 
cation. Find out more from 
your bearing manufacturer, or 
write for engineering catalog 
DU-458. Special Products Dept., 


United States Gasket Com- 
pany, Plastics Division of Gar- 
lock, Inc.. Camden 1, New 
Jersey. 


*Trademark, Glacier 
Metol Company Ltd. 
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DESIGN SHOW PREVIEW continued 


process, current production includes 
coating shafts, sheaves, and V-belt 
pulleys. 

Coors Porcelain Co., Golden, Colo.., 
Booth 1108. 
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Bushing chain 


Micropitch chain is of riveted type, 
made of stainless steel. Standard con- 
necting links are spring locked, and 
chain can be assembled or disas- 
sembled without removing sprockets. 
The large joint bearing area of bush- 
ing type chain permits greater loads 
and speeds. Pitch is .1475 in., bush- 
ing width .072 in., tensile strength 
180 lb. average, and weight per foot 
is .035 lb. 

Diamond Chain Co., Inc., Indian- 
apolis, Ind., Booth 424. 
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Urethane products 


Pump stators and rotors, oil seals, 
U-cups, O-rings, belts, and many oth- 
er types of compression-molded and 
liquid cast solid urethane components. 

Disogrin Industries, Inc., Mount 
Vernon, N. Y., Booth 219. 
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Plastic bearing material 


Named “Rulon-A”, it is a reinforced 
form of Teflon. It can work at 
temperatures from —350 to +500 
F. It doesn’t corrode and it needs 
no lubrication. Bearings available 
from stock up to 1% in. ID with 
press fit steel shells. 

Dixon Corp., Bristol, R. 1., Booth 
1206. 
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Pillow blocks 


A new design allows worn bronze 
bushings to be replaced without tak- 
ing off the bottom half of the hous- 
ing. Top half of the block is removed, 
shaft is lifted about 4 in. and the 
worn bushing is loosened and slipped 
around the shaft. New liner is slipped 
into place and tightened by tapping 
with a wooden block. 

Dodge Mfg. Corp., Mishawaka, 
Ind., Booth 1834. 
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continued on page 61 
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New Economies 
in Flat-Belt 
Operation 


Tanastic, the nylon core leather 
belting by Rhoads, makes no 
maintenance demands. Will not slip 
because it is stretch-free. Maintains 
tension, runs straight and true. 
Tanastic starts up without 

slipping, and runs at highest speeds 
required in mill operation. 


Ask a Rhoads belt-drive engineer 
about Tanastic nylon core 


leather belting, Texalon nylon core 


snythetic belting, or famous Rhoads 
Tannate leather belting. 

Literature on request. Address 
Engineering Department, J. E. Rhoads 
& Sons, Wilmington 99, Delaware. 


Fe FIO AD DS 


Established 1702... Pioneers in Mechanical Power Transmission 
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BUNTING 


BEARINGS — ~ 


engineering for both cost and mechanical requirements in the bearing field . . . 


Bunting can help you identify and procure the bearing or part that 

will do your job at the lowest possible cost. Often a re-examination of the 
actual mechanical needs of a bearing application reveals an opportunity to 
save money in design. Another saving is almost invariably achieved 

by considering ALL the new bearing materials which Bunting 

makes available to you today. Let Bunting help you 

engineer your bearing application in the light of 

modern availabilities. Send in your blueprints 

or ask for engineering counsel. 


(Can, 
oy 


ofc Clearly evident is the economy in of This cylinder gland bearing-made 

the production of this shifter fork of Bunting Bearing Aluminum is 
by Bunting Powder Metallurgy an example of how to save weight fine finish, is absolutely round and 
The elimination of machine work and money on the cost of large, true to size with cost at a feasible 
effects striking cost reduction thick-wall bearings and parts figure 


. i * 
...case In point 


This cast bronze cam block, made 


Solid cast aluminum gear bearing 
to unusually close limits with very 


to replace roller bearing for longer 
life and lower cost 


BUNTING ENGINEERS... Bunting maintains a staff of bearing engineers whose wide 


experience and specialized knowledge are available to you gratis for study and recommendation 
concerning your current or contemplated bearing applications. 


Write for 
these: 


NO. 158 « GENERAL CATA- 
LOG—Complete listings of 
Cast Bronze and Sintered 
Bronze Stock Bearings and 
Bars and Bunting Bearing 
Aluminum Bars. Pocket 
size edition 


NO. 1 « « « ENGINEERING 
HANDBOOK OF POWDER 
METALLURGY—A compre 
hensive technical treat 
ment of engineering and 
manufacturing of sintered 
metals, bearings and parts 


NO. 46 « TECHNOLOGY OF 
BUNTING BEARING ALU 
MINUM — A_ technical 
treatise on the composition 
of and machining Bunting 
Bearing Aluminum Bar 
Stock 


The BUNTING Brass and Bronze Company - Toledo 1, Ohio - Phone EVergreen 2-3451 


BEARINGS, BUSHINGS, BARS AND SPECIAL PARTS OF CAST BRONZE, SINTERED METALS OR ALUMINUM ALLOYS 
Circle No. 9 on Reader Service Card 
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Determining bearing loads 


WITH FEW EXCEPTIONS total load on a bearing is 
the sum of several radial and thrust loads. The most 
common load sources are: 
@ Dead weight 

Centrifugal forces 

Inertia loads 

Propellor thrust 

Hydraulic forces 
@ Forces from power transmission 


This article will cover ways to find loads resulting 
from power transmission. 

With the torque or horsepower being transmitted 
known, only the tangential bearing load component 
can be computed, This is the force which produces 
the torque transmitted. All other load components are 
found from this tangential component and other data 
fitting the case. 


Pulleys, Sheaves, and Sprockets 


Bearing loads from power transmitted through flat 
belts and pulleys, V-belts and sheaves, and chain and 
sprockets are all calculated similarly. First, the tan- 
gential component P is computed from 


r= 


where T = torque, lb-in. 
r = pitch radius, in. 
Then, the resultant load on the shaft, R, is computed 
from 
ae siiishotloetceesesaiiyonatatgltiieiiaiiait catia (2) 
where k = 1.00 for chain with no tighteners 
= 2.00 for V-belt drives, and rope drives un- 
der average conditions with 45 deg in- 
cluded angle pulleys 
= 2.25 for flat belts with normal tension 
= 3.00 for flat belts with high tension, and 
ropes with high tension or pulley grooves 
to 60 deg included angle 
The constant, k, allows for differences in tension with 
the different types of drives. Resultant load is parallel 
to and in the same direction as the belt pull, Fig. 1. 
With the total load due to a drive of this type de- 
termined, resulting individual loads on the bearings 
are found using moment summing methods. For ex- 
ample, if the reaction R, from the sheave shown in 
Figure 2 has been found to be 1400 lb, the reaction, or 


. . due to power transmission 


load on bearing a is found by summing moments 
about bearing b. Thus, 
R, X b= 1400 < (b+ c) 
or 
R, 1400 X (b+) 
b 
where R, = reaction on bearing a, lb 
b, c = distances shown, in. 
Load on bearing 6 is found by summing moments 
about bearing a. If distances c and b equal 6 and 8 in., 
respectively, the reactions on the bearings are 
1400 « (6+ 8) 
Ry —_——__—__— = 2450 lb 
8 

R, Xc 

eet) Ses 5 - «se 
b 
1400 x 6 
—_— = 1050 bb 
8 

Load on the second bearing might also have been 
found by summing the reactions at the sheave and the 
bearings. The sum of these must equal zero. Of course, 
their direction must be considered and positive values 
assumed for forces in one direction, while forces in 
the opposite direction are considered negative. In 
this case, 
R, + R, + R, = 0, 1400 + (—2450) + 1050 = 0 
Actual bearing load is equal in magnitude to the reac- 
tion at the bearing but opposite in direction. 


Spur Gears 


Here there are two forces which must be computed. 


a 


} T 
| 














FIG. 1. FORCE on a shaft resulting from power trans- 
mission with chain, belts, or ropes acts at the center of 
the sprocket, sheave, or pulley. Direction of the force is 
coincident with the line joining the centers of the 
sprockets, sheaves, or pulleys. 
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FIG. 2. BEARING REACTIONS due to power transmis- 
sion with belts, sheaves, or pulleys are found by sum- 
ming moments and forces. Bearing loads equal the 
reactions and are opposite in direction. 


First is the tangential force which is found from Equa- 
tion 1; second is the separating force, S, at right 
angles to the tangential force, see Fig. 3. Separating 
force is dependent upon the pressure angle of the gear 
teeth and is related to the tangential force by 

5, = PF tame ........... bcacehanees AS) 


where a = gear tooth pressure angle 


Helical Gears 


In addition to the forces present with spur gears, 
thrust is present with helical gears. Tangential force 
is found from Equation 1. The equation for separat- 
ing force is modified by the helix angle so 

P,, tana 
» = ————— .............. ; — 
cosy 

where y — the helix angle 
Thrust is a function of the tangential force and the 
helix angle. They are related by 

F, = P, tany - : ™~ (5) 
Since the thrust load is at a distance equal to the pitch 
radius from the center of the shaft, it produces a 
moment, F; * r, which contributes an additional ra- 
dial load to the bearings. Direction of the thrust load 
depends on whether the helix is right or left hand and 
the direction of rotation of the gears, Fig. 4. 


Example 


To illustrate the use of the methods outlined, all 
computations for the system in Fig. 5 will be done. 
First step is to compute all loads on shaft 1. Torque 

is found from 
63025 hp 


63025 « 5 
aie —— 
n 1200 


262.5 in.-lb 


Sheave load from Equation 1, 
T 262.5 
P = — = —— = 584 lb 
r 4.5 
and, from Equation 2 
R =k P= 2.00 X 58.4= 1168 lb 


This load acts upward at the sheave center. 


Spur gear: Ignoring the dead weight of shaft 1, the 
only other loads on this shaft are due to the 4 in. diam 
spur gear. Tangential force is found from Equation 1. 


MAY, 1960 


a ws 


4 @ \ ‘ 
Sb \ Oriver,a 
Ta 


= 
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a 
FIG. 3. SPUR GEARS have two force components— 
tangential and separating. Forces on each gear of the 
pair are equal and opposite. Separating force tries to 
push the gears apart. Tangential load direction is de- 
termined by remembering that it produces the rotation 
of the driven gear and is opposite for the driving gear. 


262.5 
at - ——— = 131.25 lb 
r 2 
Then separating force is found from Equation 3. 
S, = P, tana = 131.25 & 0.259 = 34 lb 


Summing vertical loads: The separate forces must 
be resolved to find the reaction forces or loads at the 
bearings. First, loads due to R and S which act in the 
same direction are found by summing moments about 
bearing 2. (To satisfy equilibrium conditions, sum of 
the moments about a point must always be zero.) Thus, 
Rx<5+5S,« 2+R,; xX 4=0, 
116.8 * 5 +34 x2 + 4k, = 0 
or 

—(116.8 « 5 + 34 X 2) 
Ry = ——_ 163 |b 

4 


The minus sign indicates that the bearing reaction is 





Nomenclature 


thrust, Ib 

factor to allow for tension in 

chain, belts, etc. 

vertical bearing load, lb 

tangential bearing load, lb 

total bearing load, lb 

tangential force, lb 

tangential force on helical 

gear, lb 

= tangential force on spur gear, 
Ib 

= bearing load from belt, chain, 

etc. drive, lb 

pitch radius, in. 

separating force on helical 

gear, lb 

separating force on spur gear, 

b 

torque, lb-in. 

gear tooth pressure angle 

helix angle 
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DETERMINING BEARING LOADS continued 


opposite in direction to the applied loads. 

Reaction at bearing 2, or the load on that bearing 
due to the same forces can be computed in either of 
two ways. The first is to sum the forces acting in 
upward and downward directions. Again, for equi- 
librium, these must be equal. Using this method, 
R,+R.+R+4+S8,=0 
or 

163 + R. + 116.8 + 34 0. Re 12.2 lb 
The positive value for R. indicates that the bearing 
reaction is upward, or that the load on the bearing is 
downward. 

The other method for finding this value is by sum- 
ming moments about bearing 1. This should give the 
same answer and makes a good check. 


Tangential load: Tangential load must be combined 
with the vertical loads found to find the total load and 
its direction. First step is to find the loads at both 
bearings due to tangential load. Again, the values are 
found by summing moments and forces in the plane 
of the tangential load. By solving 

Loi + Loe + T= 0 

and 

Lr <X 4 isi: xX 20 


values of these reactions are found to be 65.6 lb. 


Total load: Vector sum of the tangential and vertical 
loads can now be found. These loads are at right 
angles to each other and are summed using the basic 
relationship for right triangles that the square of the 
length of the hypotenuse is equal to the sum of the 
squares of the lengths of the other two sides. There- 
fore, load on bearing 1 is 


SL,? = 65.67 + 163? 


or L; = y 4300 + 26,500 


175.5 lb 


4"PD 








Shaft 2 


Helical gear 
4"PD. 


/4 3 deg 
pressure 
angle /4 3 deg. pressure angle 








45 deg. helix angle 
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Driven 
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FIG. 4. THRUST DIRECTION with helical gear pairs 


is shown by this diagram. 














and similarly, load on bearing 2 is 
SL.* = 65.67 + 12.2? 
or Ly = V 4300 + 149 = 66.7 lb 


Shaft 2 
For shaft 2, there are tangential loads due to power 
transmission, separating force from the spur and 
helical gears in mesh, and thrust load from the helical 


fears. 


Tangential load: Since other loads are determined 
from tangential load, these are found first. Spur gear 
tangential load is, of course, the same in magnitude 
as that of the mating gear on shaft 1. However, it is 
opposite in direction. To find tangential load from the 


1/200 rpm. 














FIG. 5. BEARING LOADS in this hypothetical system are calculated in this article. 
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ROLLWAY MAXIMUM BEARINGS 


. . . What's the limit: Heat? Shock? Speed? Or complicated ENGINEERING OFFICES: 


radial and thrust loads? 
Syracuse Boston Chicago Detroit 


Name the combination of requirements . . . and chances Toronto Pittsburgh = Cleveland 
are you'll find them met by a Rollway Maximum precision Seattle Houston = Philadelphia 
radial cylindrical roller bearing. If not, then Rollway engineers Los Angeles = San Francisco 
will modify any factor to meet your application. 


Rollers are crowned to prevent end-loading and the 


be 
resultant spuiling of races. Directional trueness is maintained 
by retainers of standard bronze or “Rollube” ferrous alloy 
of one piece or two piece construction. 


You may wish to refer to the Rollway Catalog and Engineering is & A Ri NN G s 


Data Book when writing specifications for a high precision bearing. 
It contains the first listing, by any manufacturer, of the thrust COMPLETE LINE OF RADIAL AND THRUST CYLINDRICAL ROLLER BEARING 
capacities of cylindrical radial roller bearings. Send for it today. 
Circle No. 37 on Reader Service Card 
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FIG. 6. FORCES and 
bearing loads on shaft 
1 of the example. 








Lp,*65.6 1b \ 
1/7/63 lb. \\ 








DETERMINING BEARING LOADS continued 


helical gear, torque input is computed from 
T = Pe = 131.25 3 = 393.75 lb-in. 
where P = tangential force of the spur gear on shaft 2 
r = pitch radius of the spur gear 
Then tangential force on the helical gear is 
T 393.75 
P, = — = —_—_ = ee 
r 2 
Separating force on the helical gear can now be 
found from Equation 4. 
196.88 0.259 
-=- = 72.71 lb 
cosy 0.707 
Separating force for the spur gear is the same as that 
previously computed for shaft 1. 


n= - 


Ph tana 








Thrust force due to the helix angle of the helical 
gear must be found before the vertical loading on the 
bearings can be calculated since the moment it creates 
must be balanced by bearing reaction. Equation 5 
supplies this value 
Fy = P, tany = 196.88 « 1 = 196.88 lb 


Vertical loads can now be found on bearings 3 
and 4. By summing moments about bearing 4, 
Rs X 4+ 8, xX 3—S, X 1—Fr KX 2=0 
3 X 34+ 72.7+ 2 « 196.88 
R; = —- —— -— 
4 
In summing these moments, those tending to produce 
counter-clockwise rotation about bearing 4 were as- 
sumed positive. Therefore, reaction at bearing 3 is 
downward, and the load is upward. 
By summing vertical reactions, reaction at bearing 
4 is 
R, + 72.7 —34 —90.94 = 0, Ry = 52.3 lb 
Because upward force was taken as positive, reaction 
at bearing 4 is upward and the load is downward. 


= 90.94 |b 


Tangential loads: bearing reactions due to the tan- 
gential loads are also found by summing moments and 
forces. Both helical and spur gear loads may be han- 
died simultaneously. Thus, 


4Rps + 3 P, + 1 Py = 0, Res = 
3 X 131.25 —196.88 
4 
Since tangential load of the spur gear was assumed 
positive, the negative answer shows that tangential 
reaction at bearing 3 is in the opposite direction, and 
load in the same direction. 


Rp, = 131.25 + 196.88 —147.66 = 180.47 lb 


~ = — 147.66 lb 


Total load resulting from tangential and _ vertical 
loads can now be resolved. For bearing 3, this is 

SL; = V 147.66? + 90.942 = 174 lb 

For bearing 4 

SL, = V 52.3? + 180.47? = 185 lb 


Other Gear Types 


These methods for computing bearing loads work 
for all other types of gearing—that is, the methods for 
summing forces and moments, and resolving them. 
Equations for determining tangential load, separating 
force, and thrust vary with the type of gearing. Future 
articles similar to this one will cover load computa- 
tions for other gear types. asd 


$5234 Ib. P,#/3/.25 lb 





L 752.3 1b 
L p_=/80.47 Ib 


EL =/74 lb 
Ls 


rr EL,=/85 lb 


FIG. 7. FORCES and bearing loads on shaft 2. 


POWER TRANSMISSION DESIGN 





From the ONE COMPLETE LINE of 
Drives.... 


Power Transmission 


WORM GEAR 

Precision generated from high 
hardness bronze alloy casting. 
High load carrying capacity. 


HEAT TREATED 

HELICAL GEARS 

Shaved for full tooth contact. 
Pinion integral with input shaft. 
Gear locked in position on 
worm shaft extension. 


Double Reduction (Helical 
Primary) Drive Shown . . . Just 
one of 15 types in 159 sizes 
with centers from 2” to 20°. 


FOOTE BROS. WORM GEAR REDUCERS 
DELIVER DEPENDABLE RIGHT ANGLE POWER 


Gearing is the heart of any drive... 
and because more than 100 years of 
successful gear design and manufac- 
turing experience go into every 
Foote Bros. Worm Gear Drive, they 
have built an unequalled reputation 
for performance, durability, and 
operating economy. Foote Bros. 
Worm Gear Drives are widely used 


in every industry in applications 
where dependability isa primary need. 


If your drive problems involve right 
angle, concentric shaft, parallel 
shaft, or shaft mounted transmission 
of power, check the advantages of 
the complete Foote Bros. Power 
Transmission Line. 


NOW! RATED TO LATEST AGMA STANDARDS 


\ 


Foote Bros. Worm Gear Drives are rated to the 
latest AGMA Standards. A new Catalog—HGB— 
just off the press, illustrates and describes Foote 
Bros. Worm Gear Drives. Ask your nearby 
Authorized Foote Bros. Distributor for a copy, 


or write today. 


FOOTE BROS. 


OVERSIZE BEARINGS 
Taper roller bearings on 
output shaft; Double row, 
matched angular contact ball 
bearings on worm shaft. 


PRECISION ALLOY 
STEEL WORM 

Integral with oversize shaft. 
Caretully matched to worm 
gear for quiet, trouble-free 
service. 


EXTRA STRONG 

CAST HOUSING 

Provides rigid mounting and 
alignment of caps and bear- 
ings. Made of high quality 
cast iron 








SINGLE REDUCTION DRIVES AVAILABLE 
WITH WORM UNDER OR OVER FOR HORI- 
ZONTAL OR VERTICAL MOUNTINGS 


FAN-COOLED SINGLE REDUCTION DRIVES 
AVAILABLE FOR HORIZONTAL OR VERTI- 
CAL MOUNTINGS 





GEAR AND MACHINE CORPORATION 


4575 South Western Boulevard, Chicago 9, Illinois 


POWER TRANSMISSION DRIVES 
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REFERENCE FILE 


Hydraulic pump or motor speed vs. flow rate 
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IN (oaled BALL BEARINGS 


ARLIN-ROCKWELL 


¥ 
iN 


Vv 


flexible synthetic rubber seal is bonded to steel core for strength 
keeps dirt and moisture out — seals lubricant in 


resists operating pressures 





normal operating range from —80° F. to + 225° F. Special materials 
available for higher temperatures 


reduces maintenance time 





satisfactory: performance in thousands of applications 


best seal for AFBMA standard single-row width bearings 


MRC Labri-Seal® : 


@ combines a rotating flinger and synthetic rubber labyrinth seal 


@ retains long life grease 
@ prevents over lubrication and grease leakage 


@ metal flinger repels dirt and moisture and protects flexible synthetic 
rubber labyrinth seal 








@ operating temperatures from —80° F. to + 225° F. Special materials 
available for higher temperatures 








@ recommended for use in the most adverse conditions of dirt 
and moisture 


@ ideal for low torque applications 


@ best seal available for cartridge width bearings 





BACKED BY 62 YEARS EXPERIENCE IN THE MANUFACTURE OF BALL BEARINGS 


For complete information on seals shown above, specify: 
FORM 1528 MRC SYNTHE-SEAL BALL BEARINGS 
FORM 1547 MRC POWER TRANSMISSION BALL BEARINGS 


MARLIN-ROCKWELL CORPORATION 


BA AND ROLL 
JAMESTOWN. NEw yor«lt LLER 
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Hydraulic motor torque vs. pressure 
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Enjoy the Economy, 
Freedom in Design 
of Johnson 
Self-Lubricating 


Bearings 


With stock Johnson self-lubricating bearings—products of 
powder metallurgy—you can enjoy the advantages of economy 
and quick delivery and still have a wide latitude in design. 
Plain cylindrical, flanged and spherical self-aligning types are 
available with various ID’s, OD’s and lengths. Engineers find 
that in many applications the standard composition and size 
tolerances are ideal for their products. 

Johnson stock self-lubricating bearings will function effi- 
ciently in hundreds of different applications. Oil is retained 
in the pores of the bearing and metered out to the shaft when 
it is in motion, eliminating the need for an expensive and 
bulky lubricating system. In many cases the bearing will pro- 
vide adequate lubrication for the life of the product without 
adding to the original oil content. 

If you are interested in obtaining complete details on the 
advantages of stock powder metallurgy self-lubricating bear- 
ings or any of the many other types of Johnson sleeve bearings 
consult your Johnson distributor or write for our catalog. 


531 South Mill Street, New Castle, Pa. 


Circle No. 25 on Reader Service Card 





NEW 
UNIVERSAL 

DRIVE 
TENSIONER 


with full 360° positioning 
rotating arm action 


check these features: 


@ LOW COST TAKEUP FOR CHAIN 
AND BELT DRIVES 


@ ADAPTABLE AS IDLER BRACKET IN 
GEAR TRAIN 


@ ROTATING ARM ACTION FOR 
GREATER ADJUSTMENT 


FULL 360-DEGREE POSITIONING 
WITHOUT CHANGING BASE 


ADJUSTING SLOT FOR EXACT TEN- 
SIONING 


FOR SINGLE AND MULTIPLE WIDTH 
DRIVES 


MORE ADAPTABLE TO MACHINE 
FRAMES THROUGH TWO-BOLT 
MOUNTING 


CONTACT YOUR LOCAL DISTRIBUTOR 


WRITE FOR BULLETIN NO. 460 


BREWER MACHINE 
& GEAR CO. 


1441-43 N. 2ND. ST. ST. LOUIS 6, MO. USA 
Circle No. 7 on Reader Service Card 





Circle No. 42 on Reader Service Card 


SELF-ALIGNING 
SLEEVE TYPE 


BEARINGS 


\ Zz AF 
STANDARDA 


OR 
\/ SPECIAL 


Routine or unusual — let us help with your 
bearing or bearing mounting problems. 20 
years’ experience furnishing new ideas and 
quality bearings at low cost to leading 
mechanical equipment manufacturers. 


making our products better 
today .. . so yours may be 
better tomorrow. 


TRIANGLE 
MANUFACTURING COMPANY 
734.DIVISION ST. @ OSHKOSH, WISCONSIN 


WRITE FOR 
D-SCRIPTIVE 
LITERATURE 





“transfer 


without 
complicated 
* gearing... 





SIERRA MINIATURE MECHANICAL 
CHAIN AND SPROCKETS... 


Provide precise, positive motion transfer 
through several planes simultaneously with 
no cable slippage...no complicated gearing. 
Unlimited center-to-center selection for min- 
iature and sub-miniature assemblies in servo 
systems, gyro systems, special cameras, 
electronic equipment, and small precision 
instruments. Less weight, cost, maintenance 
—wider tolerances. Designed to operate 
around minimum 7-tooth sprocket with root 
diameter of .250 inches. Chain pitch 

.1475 inches; Weight .45 oz. per lineal ft. 
Material: stainless steel, or other materials. 


Contains useful 
application data, 
specifications, 
tables on chain 
pitch and sprocket 
sizes, suggestions 
for calculating 
center-to-center 
distance. Write 
for yours today. 





123 E. Montecito Avenue, 
Sierra Madre , California 
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LITERATURE on drives and components 


To get free copies of the following literature, 
use the Reader Service Cards bound into this issue. 





y-Walelial-i¢ 


ELECTRIC MOTORS... of poly- 
phase squirrel cage type are designed 
for two different applications. Bulle- 
tin MU-244 describes a pump motor, 
1 hp or larger with NEMA “C” face 
plates for close coupling with cen- 
trifugal pumps. Bulletin MU-245 lists 
motor, 1/6 through 10 hp with resil- 
ient mountings for quiet operation 
Wagner Electric Corp., St. 
Mo. 
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Louis, 


“T" RETAINER BEARINGS . 

of laminated phenolic and aluminum 
alloy permit maximum speeds of 110,- 
000 rpm with grease lubrication. 
Four-page data sheet gives details. 
The Barden Corp., Danbury, Conn. 
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SOLID LUBRICANT .. . said to 
greatly reduce galling, seizing, and 
metal pickup is recommended for a 
variety of uses. Free sample comes 
with Bulletin 126B. Alpha-Molykote 
Corp., Stamford, Conn. 


Circle number 302 on reader service card 


ELECTRIC CONTROLS... 8-page 
Brochure P-75 covers standard, spe 
cial, and custom controls for brakes 
and clutches. Dimension and selec- 
tion data included. Warner Electric 
Brake & Clutch Co., Beloit, Wis. 


Circle number 303 on reader service card 


CATALOG NO. 160... . compiles 
40 pages of data on high-speed in- 
dexing components for roller gear 
drives, in-line transfer machines, and 
related equipment. Includes tabulated 
load ratings and dimensions. Fer- 
guson Machine Corp., St. Louis, Mo. 
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GEAR MOTORS... and motor 
reducers that can be coupled with any 
type of foot mounted motor are il- 
lustrated in 8-page Bulletin No. 198. 
Sterling Electric Motors, Inc., Los 
Angeles, Calif. 


Circle number 305 on reader service card 
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CUSHIONS 


IMPACT 
LOADS 


MODERN GEAR CUTTING ... 
and grinding facilities are highlighted 
in a 12-page booklet. Tells about the 
advantages of hardened, precision- 
ground gears. Philadelphia Gear | 
Corp., King of Prussia, Pa. 
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FLOW REGULATORS... control | 
flow of oil or fuel accurately to as 
low as 35 cc per minute. Circular | 
and blueprint gives data. Fluid Power 
Accessories, Inc., Glenview, Iil. 
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V-BELT .. . line includes 3 new 
dimensions with top widths of %, 
54, and 1 in. Detailed in Price Sheet 
V-358-A. Browning Mfg. Co., Mays- | 
ville, Ky. 
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TINY BRONZE BEARINGS . al’ 
precision instrument standards one 
shown in 4-page Design Catalog 60- 
61. Specifications and installation 
methods included. Northfield Preci- 
sion Instrument Corp., Island Park, 
N. Y. 
Circle number 309 on reader service card | 
1%. 
BELTING .. . of various types and 
materials is covered in 24-page Cat- 
alog B-60. Maurey Mfg. Corp., Chi- 
cago, Ill. 


The roller in a roller chain must pro- 
vide maximum resistance to its impact 
against sprocket teeth for longest wear 
life. A PLUS VALUE of Rex Roller 
Chains is really round rollers. This 
provides full bearing against the 
bushing for maximum life. For com- 
plete story, mail the coupon. 
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CAPACITOR START MOTOR... 
with gear reduction is instantly re- 
versible and gives full starting torque 
in either direction. Illustrated, with 
typical applications, in a 4-page pam- 
phlet. Franklin Electric Co., Inc., 
Bluffton, Ind. 
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ROLLER CHAINS 


CHAIN Belt Company 
4734 W. Greenfield Ave., oe L Wis. 


(In Canada: CHAIN Belt (Canada) Ltd., 
1181 Sheppard Ave. East, Toronto, Ontario.) 
(C0 Send my copy of Bulletin 5725. 

(0 Have a Rex Man call. 


V-BELT CATALOG . has 64 
pages of general information, selec- 
tion tables, hp rating tables, and 
matching data. Boston Woven Hose 


& Rubber Co., Boston, Mass. 


Company 


Address 


| 
| 

| 

| 

| 
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For Power Transmission Without Maintenance Use = “'"*PATURE continued 


THOMAS FLEXIBLE COUP LINGS TORQUE ARM REDUCERS . 


and reducers for flange mounting, 
vertical shafts, right angle drives, and 
screw conveyor drives are described 
in 64-page Bulletin A692. Includes 
tabulated selection data and construc- 
tion details, dimensions, and prices. 


Dodge Mfg. Corp., Mishawaka, Ind. 
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STOCK ROLLER CHAINS... and 
sprockets of over 2000 types, includ- 
ing double pitch transmission and 
conveyor chains, are listed in a 44- 
page booklet, No. 2757. Also has in- 
‘ om | formation on flexible couplings. Link- 
en Belt Co., Chicago, Iil. 
Free End Float 


6 th, Conti Drive with Circle number 314 on reader service card 
Constant Rotational Velocity 


Under Load and Misalignment 
only Thomas Flexible Couplings 
offer all these advantages: 


Freedom from Backlash 








Thomas’ 40 years of flexible ee 1 
coupling experience is at your — acacia AC MAGNETIC STARTER - ++ has 

5 Original Balance for life an arc quenching device said to pro- 
yer ane vide longer contact life under heavy 
7 No Wearing Parts current loads. Illustrated in an 8-page 
8 No Maintenance bulletin, PL-12-8-60. Clark Controller 


disposal to help you meet or- 
dinary applications or special 
variations for unusual cases. 


<a Co., Cleveland, Ohio. 
Write for engineering catalog 51A, and the name of 
your nearest Thomas representative Circle number 315 on reader service card 


THOMAS FLEXIBLE COUPLING COMPANY 
WARREN, PENNSYLVANIA, U.S.A. STOCK SPUR GEARS ... of 24 
- | and 32 pitch, cut to AGMA precision 
Ic tolerances are available in bore 
sizes from 14 to 4 in. Supplement 
catalog No. 13 gives details. P/C De- 


- ‘a ¥ , ee sign Corp., East Rockaway, N. Y. 

VICKERS ui oe ; 4 pai a at a on reader service card 
SLASHES PRICE I/ : . DIFFERENTIAL .. . for drives up 
on the New 10 Lb.-Ft. 1 il \ ; to 6 hp mounts on a single axle yet 


equalizes power to both wheels. De- 


MAGNECLUTCH t 4 tails of this and a variable speed 
re pulley clutch are illustrated in a 4- 
Ae hlet. Cizek Mfg. & Dis- 

DRY MAGNETIC PARTICLE CLUTCH 9, 0 Witcne'Co. ciuier, tows. 
Substantial Improvement in Reliability, Service Life ‘ iA Circle number 317 on reader service card 


This new low-cost, lightweight Magneclutch retains ne ve INSTRUMENT GEAR CATALOG 


and improves all the outstanding characteristics of hyo. . grades gears, racks, and pinions 
the older model: no wear on torque transmitting sb quality, material, and price. Pitch 
surfaces, smooth operation, torque at zero slip, etc. et ranges from 20 to 120 are available 
Larger size Magneclutches axailable to 200 lb.-ft., eh» from stock. Armac Gears, Chicago, 
water or air cooled. a Ill. 


Watch for Announcement of | Write for New Bulletin 6106-5 Bh etaereenadeniadercwd sandmems 
New 5 Ib.-ft. Magneclutch. | on Vickers 10 Ib.-ft. Magneclutch Ry 


VICKERS INCORPORATED yet IDLERS . .. for all basic types of 


DIVISION OF SPERRY RAND CORPORATION a belt conveyors are described and il- 


ELECTRIC PRODUCTS DIVISION e lustrated in 48-page Bulletin 171. In- 


: cludes dimensions, engineering tables 
1837 LOCUST STREET / SAINT LOUIS 3, MISSOURI .,, ....., #opE 


smth te 4 : Fg and selection procedure. Hewitt- 
. go Seis, ae e hes “ek ee ee % She : i ° 
Ne Ss ae sae MARES % <A Se ee Soe iy Robins, Inc., Stamford, Conn. 
RE eS Nt me cane Ps sass ai Maal ‘ 2 
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DESIGN SHOW PREVIEW 
continued from page 44 


Miniature transmission 


Case dimensions of transmission are 
414, in. wide, 71% in. long, and 35% 
in. high. There are 15 exact 
speeds from 3.3 to 7812 rpm elec- 
tronically controlled by magnetic 
clutches. More than half the gears 
are made of Dupont Delrin. Input 
motor is reversible and self governed 
at 8500 rpm. Torque in either direc- 
tion is over 100 oz.-in. according to 
speed. At 7812 rpm transmission de- 
velops over 14 hp. Units operate at 
115 v. 60 cycles. 

Dynamic Gear Co. Inc., Long Is- 


land, N. Y., Booth 1104. 
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Magnetic disc clutch 


Magnetic flux does not pass through 
the disc stack in this clutch. This al- 
lows use of friction materials suitable 
to the application. Discs remain free 
of residual magnetism so that little 
idle torque is developed and heat 
from running a disengaged clutch at 
high speeds is reduced. A_ bolt-on 
design cuts out the need for flange 
and spline drives. Clutch is suitable 
for remote control and for uses where 
precise control at high frequency 
with quick response is needed. 
Eclipse Machine Div., Bendix Avia- 
tion Corp., Elmira, N. Y., Booth 934. 
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Magnetic brake 


A line of 13 sizes is available with 
non-magnetic flanges which have in- 
side and outside pilot registers and 
mounting holes. Brakes are adaptable 
to through shaft mounting and oil 
or dry operation. 

Fawick Airflex Div., Fawick Corp., 
Cleveland, Ohio, Booths 1136, 1138. 
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Geared motor 


An instant-reversing motor applies 


full power in either direction by 


switch actuations. Ratings are 1/6 | 
through 1 hp, with torque multiplied 
by gearing up to 30 times. Unit has | 
built-in adjustable limit switches. A 
safety feature, also built-in, reverses 
the motor at a predetermined resist- 
ance force. Includes connections for 
remote control by radio, key switch, 
or manual switch. 

Franklin Electric Co., Inc., Bluff- 
ton, Ind., Booths 1705, 1707. 
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Nylon bearing cages 


Glass-filled nylon is used to make 
cages for either roller or ball thrust 
bearings in a wide variety of sizes. 


Chief advantage is that loose metal 
particles imbed themselves in the 
plastic, reducing bearing abrasion 
and wear on metal surfaces. If the 
bearing cage should fail, no metal 
particles are entrained. 

The Garlock Packing Co., Palmyra, 
N. Y., Booth 2206. 
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Motor load indicators 


AC models are supplied either as 
ammeters which measure percent of 
motor load current, or as wattmeters 
measuring percent of hp. DC model 
is an ammeter measuring dc motor 
input current. AC indicators are for 
single and three phase, 50 or 60 
cycle motors. Scales are calibrated 
from zero to 150 percent. A single ac 
instrument can be used with differ- 
ent sized motors by employing a 
window-type current transformer. 
General Electric Co., Schenectady, 


N. Y., Booths 1724, 1726, 1728, 1730. 


Circle number 223 on reader service card 


Variable speed control 
This 


produces equal speed changes for 


cam-operated speed control 
equal increments of control adjust- 
ment. It is said to give linearity of 
control, and high accuracy setting 
and holding of speed from maximum 


Circle No. 11 on Reader Service Card ————»> 


r C'1AIN Belt Company 


y+sWaleolial-ia 


COPPER PLATED 


FOR YOU 


Hardened for 
- Wear Life 


4 


Softer for Best SN 
\ 


BD 


The famous Rex Copper-Plated Pins 
are one of the important PLUS 
VALUES you get in Rex Roller Chains. 
The softer copper-plated pin ends 
assure maximum holding power in the 
link plates and, at the same time, per- 
mit the chain to be uncoupled easily. 
The bushing is not displaced when the 
pin is removed ... no loss of chain life. 
Hardened pin body provides long wear 
life. For the story, mail the coupon. 


ROLLER CHAINS 


4 
4734 W. Greenfield Ave.. Milwaukee 1.Wis 
(In Canada: CHAIN Belt (Carada) Ltd., 
1181 Sheppard Ave. East, Toronto, Ontario.) 


(2 Send my copy of Bulletin No. 5725. 
(0 Have a Rex Man Call. 


Company 


Address 





value... 


ONLY MORSE 
OFFERS ALL 4 


Sesser Fi 


! BASIC DRIVES 


Morse offers a complete line of Roller 
Chain, Silent Chain, exclusive Hy- 
Vo* Drives, “Timing’® Belts and 
Sprockets. 


2 SPEED REDUCERS 


Eberhardt-Denver “RW” PoweRgear® 
Reducers, Gearmotors, Worm Gear 
Reducers, Conveyor Drives, Mitre 
Boxes, Helical Reducers. 


3 COUPLINGS 


Flexible Roller and Silent Chain Cou- 
plings; Morflex Couplings, single and 
double; Morflex Radial and Marine 
Couplings. 
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4 CLUTCHES 


Morse Cam (Over-Running, Back Stop 
ing, Indexing), Pullmore, Over-Center 
orque Limiter and Centrifugal Styles 

afford flexible control of power. 


MAY, 1960 


Only Morse offers all 4. . . only Morse can accept 


Full responsibility 
for your industrial 
power drive 


Drives, speed reducers, couplings and clutches . . . 
designed better, built better, distributed better and backed by the 
only company that takes on the whole job of satisfying you 


If you have a production process 
that requires transmission of me- 
chanical power, it just makes good 
sense to deal with a company that 
can take on the whole job—furnish 
all the components— guarantee 
your satisfaction with the complete 
power train. 


And only Morse can do it! 


Drives, speed reducers, couplings 
and clutches: Morse designs them 
better to work together . . . builds 
them better to high quality stand- 
ards for longer life, in a wide variety 
of sizes and capacities ideally suited 
to any job. Moreover, Morse dis- 
tributes them better for broader, 
faster customer availability. 


Morse—the No. 1 supplier of auto- 
motive timing chains—has, through 


continuous expansion, evolved a 
complete line of exclusive power- 
transmission products. Among 
them, the well-known Morflex cou- 
plings ... H-E roller chain. . . Hy- 
Vo® drives . . . Rockford Clutches, 
Eberhardt-Denver speed reducers 
and full line of components for the 
broad industrial fields. 


Whether your next project calls 
for a single coupling or a complete 
power train, your Morse distribu- 
tor is the man who can help you 
most. He’s always nearby, listed in 
the Yellow Pages. Or, if you wish, 
write direct: Morse Chain Com- 
pany, Dept. 27-50, Ithaca, New 
York. Export Sales: Borg-Warner 
International, Chicago 3, Illinois. 
In Canada: Morse Chainof Canada, 
Ltd., Simcoe, Ontario. 


See us at the Design Engineering Show—Booth 1931 


MORSE 


A BORG-WARNER INDUSTRY 
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A GOOD MACHINE 

’ to zero. A roller carrier fixed to the 

C A L L ) F ©) R : motor shaft supports 3 tapered rollers 
which are engaged by an encircling 

A GOOD | traction ring. Pinions fixed to the 


MOTOR! 


DESIGN SHOW PREVIEW continued 


BROOK 

A.C. MOTORS 
get the 

most from 
machines 


large end of the rollers engage a 
gz bat =) 
Plenty of power when your machine is driven by Brook. Mainte- ring gear joined to the output shaft. 
nance costs are oe Sepert, peeeaee Sees is - ym electric To change speed, the traction ring 
motor built. Yet, BROOK MOTORS COST LESS. They have proven . . . 
‘ , : - A ° 1s vec se, ngaging 
themselves in factories, mills and mines, powering all types of s moved lengthwi e, engaging the 
machines, compressors, pumps, blowers and conveyors. Motor shown rollers at varying diameters. 
powers — homogenizer. All standard enclosures. Graham Transmissions Inc.. Me- 
1 to 600 HP. a nomonee, Wis., Booth 835. 
Warehouses, factory representatives and dealers coast-to-coast and in Hawaii. 
Send for literature. Circle number 224 on reader service card 


Since 1904 
wotlds most respected motor Rod seal 


BROOK MOTOR CORPORATION Consists of a D-ring and double 


3302 W. PETERSON AVE., CHICAGO 45, ILL. MOTOR | wedge-shaped back-up rings to pre- 
In Canada: Brook Electric Motors of Canada, Ltd. 


vent extrusion. Pressure produces a 
250 University Ave., Toronto, Ontario 


double-cam action in the wedges 


C HAI N LU B F ” — a SOURCE 


aoe ON LIKE OIL—STAYS LIKE GREASE S t > MA ae a 








— : ... KNOWN THROUGHOUT THE WORLD FOR 


° aes DURABLE, EFFICIENT SERVICE 
o 
INSIDE & OUT SIEMAG ROLLER CHAINS—in both COTTERED and RIVETED 
a® WILL NOT: 
s ' e DRIP 


Y ol mae and multiple widths... special types to meet special needs. 


types—are available promptly from Unitech Products, Inc. 


Pitches range from ¥%” to 2%”... obtainable in single 


; ry > on . ‘ All Siemag Roller Chains are manufactured to ASA Standards, easily 
It's Waterproof. The Perfect Lubricant for 


all chain sizes. Assures long, trouble-free 
performance—lower maintenance costs. Com- 
bats rust and moisture. 


THE McGLAUGHLIN OIL CO. _ es 


IP 
3750 E. Livingston Ave. Columbus 13. Ohio 50 CHURCH STREET / =” 
« 


~ 
47 
FREE SAMPLE CAN SENT WHEN REQUESTED ON National Distributors for 
COMPANY STATIONARY 


enabling their use in new equipment or as highly suitable replace- 
ments. For complete information on the delivery and advantageous 


price of these high-quality chains, write, wire, or phone today. 


WOrth 4-3365 





SIEMAG FEINMECHANISCHE WERKE GMBH 
EISERFELD/SIEG, GERMANY 
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which extends them fully against the ~ OW T 0 S$ F | F C T 
rod and gland OD and closes the 


rod clearance. 


Greene, Tweed & Co., North Wales, | FLEXIBLE SHAFTING FOR 
Pa., Booth 336. 
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Zine alley gear, pions | POWER DRIVE APPLICATION 


One-piece gear and pinion com- 
binations are die cast from stock dies. 





1\/4-inch STOW Power Drive flexible shaft with core assembly pulled out of casing. 


For Power Drive applications, the following Ratings — The ratings for flexible shafts 
factors must be considered: shown in the table below apply under the 
following conditions: 
ni S . % . t t it . od . 
Gears and pinions are to AGMA eR Dg Mnty a “ |. When the flexible shaft is adequately 
° -1/9° jn. n lections supported by clamps along its length. or 
standards for fine tooth 14-1/2° in rn a selec . on ean dais, caddie ten ocesbtind 
. 7 : sf3. ~~ peec s M) — If the torque by a safety factor of |.6—see ex- 
volute form gears with slight modifi nontan Goud. 6 Walar tan tn nied pen off: cg 
cations. Special gear and pinion com- speed, torque ratings in the table below 2. When the flexible shaft 
i ? - do not apply. To find the torque capacity the 
binations are made to customer spec- for flexible shafts operating at speeds 
7 ° higher than the rated speeds, multiply the shafts operated in the unwind direction wil 
ifications. a owl, — ray : copec py a transmit only about 609 of the rated 


Gries Reproducer Corp., New Ro- ating speed. (See example.) er , 
- ta 3. When the flexible shaft is in con- 
chelle, N. ta Booth 2435. 3. Operating Radius — In making the tinuous operation. Note: the ratings are 
selection from the table below, the radius based on temperature rise. When the 
Circle number 226 on reader service card of the smallest bend in the flexible shaft operation is intermittent, the ratings in 
should be used. the table may be exceeded. Consult Stow 
engineers for specific recommendations. 


s operated in 
wind-up direction which tends to 
tighten the outer layer of wires. (Flexible 





Nylon snap bushings MAXIMUM DYNAMIC TORQUE CAPACITY (LB. ¥ (18. IN.) | 


sie : H » . J STRAIGHT AND CURVED | SHAFTS 
Bushings in sizes for mounting hole a call —e 
‘ - 4 ; a RADIUS OF CURVATURE IN INCHES Na 
diameters of 34 to 134 in. They can PM. ae 


15 
be locked in position by finger pres- Pas 9 ; - “soa 
sure and provide insulation and mech- 8 [so] «. 2081 MH 


anical protection for cables, wire a A} [74 | . 5108 
. E J 7. 6 | = 8924 MH 
harnesses, or cord sets from raw r "25.0 be meme 8925 MH 


) | 26.4 ) | 23.0 i a _} _ -308/.313 
edges or chassis holes. / oat 31. ; ae | 259 | 5 Pe | _308 Z oer 
. . ‘ E d f 4A 
Heyman Mfg. Co., Kenilworth, 500] 80 ole re ry = —| eto 
N. J., Booth 1217. 500] 6 4.0 | 50.0 | 46.0 | 42.0 | 38.0 | 300] 240 ~_.387/.393 | 8970MH_ 
) 0 | 69.0 387/393 | 8971T 
Circle number 227 on reader service card 5 : 0 11040 | 940 |. 7 | _.497/.503 | 89994 __ 
m4 | 10 | 92 | 72 | ‘ | 505/511 | 6940T 
. : eS. re on ~ 610/618 | 6997T 
Clutches, couplings 220 | 2 Piso [152 [130 630/638 | 77310 


: é a 76 F 3 [747/753 | 2056 
Three lines of clutches and a line ~998/1.004 | 20577 


° ° i j 
of centrifugal couplings are shown. 1.290/1 204 | _20581 


Over-running clutches — for auto- EXAMPLE: How fo use the table: 3. Correction factor for epenpperted 

matic two speed, dual drive. or in- The oroblem is to transmit '/2 HP at shaft 27.75 x 1.6 = 44.4 Ib. in. 

Bp: i F 170. RPM through an unsupported 

finitely adjustable ratchet operation. flexible shaft in a 25" radius, esti- 4. Refer to Table above. Read down- 

ee ‘ - mated starting torque 150% of norma! ward in column under 25" radius 

Single revolution and slip clutches operating torque. until you find a core having a rating 
2 oe | te ° of at least 44.4 Ib. in. In this case 

are also available. Centrifugal - Cale. Torque (Ib, in.)— we find that core No. 8970 Is rated 

clutches provide automatic flexible nee nd... ~ hg ocad ul ten pha mati 

* since s . RPM 1700 54 by 1500 and divide by 1700. 
coupling on all types of mi ee i y 150 + 1700 = 4. in (rated 
“1y* ° 4 orrection factor for starting torque torque a erefore 
Hilliard x Corp., Elmira, N. Y., 1S x 18.5 = 27.75 Core No. 8970 is correct. 
Booth 1905. 
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Synthetic packing | STOW MANUFACTURING COMPANY 








A compound of phenolic resin and 
Buna N known as Rex-Syn. It is said 
to have low friction properties, high 


440 Shear Street Binghamton, New York 
Circle No. 38 on Reader Service Card 
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DESIGN SHOW PREVIEW continued 


and resistance to 
abrasion and to chemical attack over 
the entire pH range. 

E. F. Houghton & Co., Philadel- 
phia, Pa., Booths 1207, 1209. 


Circle number 229 on reader service card 


tensile strength 


Missile encoder bearing 


A 10 in. OD flanged bearing is 
made to .0001 in. tilt measured ap- 
proximately 3 in. from the center of 
the bore and has less than 10 in.-oz 
of torque. 

Bearing Div., Industrial Tectonics, 
Inc., Compton, Calif., Booth 1404. 


Circle number 230 on reader service card 


Speed reducer 
Reducer is NEMA “C” face type for 
motor ratings from 4g to 5 hp and 
gear ratios from 4:1 to 90:1. Fea- 
tures are hardened steel worm, phos- 
phor-bronze gear and high tensile 
steel shaft. High speed shaft has ball 
bearings. 

Janette Electric Mfg. Co., Morton 
Grove, Ill., Booth 626. 


Circle number 231 on reader service card 


Rocker arm 


This rocker arm is stamped in its 
finished form from a single piece of 
steel. It is said to have the advan- 


tages of greater rigidity, more de- 
sign versatility, and lower produc- 
tion costs. 

Laminated Shim Co., Glenbrook, 


Conn., Booth 1221. 


Circle number 232 on reader service card 


Magnetic powder clutch 


Clutch is part of the Leartron 60 
remote control system. It contains a 
metallic powder in the air gap be- 
tween the continuously-rotating body 
of the clutch and the low inertia 
disc. When energized, the magnetic 
particles span the gap and couple the 


body and the shaft. The shear 
strength of this magnetized mass of 
particles is proportional to the exci- 
tation current. Torque output is lin- 
ear with excitation current. These 
clutches are said to have exceeded 
fifty million cycles of operation with- 
out deterioration. 

Lear, Inc., Grand Rapids, Mich., 
Booth 339. 
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Oilless bearings 


Bearings, bushings, and piston rings 
are available in hardwood. Chief 


stie 


advantage is that it is self-lubricating 
in conditions where normal lubrica- 
tion is impossible. 

Lignum Vitae Products Corp., Jer- 
sey City, N. J., Booth 2417. 


Circle number 234 on reader service card 





NEW LOW COST 
STEEL PINTLE 
CHAIN 


Locke “600” Series Steel Pintle Chain 
is designed for industrial and agricultural 


applications where cost, 
adverse operating conditions, 
low maintenance requirements 
or use with cast sprockets 
are governing factors. 


TI 


1242 SABINE STREET, HUNTINGTON, INDIANA 


The new chain is produced to exceptionally 
close dimensions and pitch uniformity from high 
tensile, heat treated steel. A number of attach- 
ment links are available for use in conveyor 


applications. 


Low costs result from automatic forming and 
assembly methods. If your application has cost 
limitations which prohibit use of roller or malle- 
able pintle chain, write now for information on 


Locke “600” 


Series Steel Pintle Chain — avail- 


able on request in Catalog 60. 


Circle No. 26 on Header Service Card 


OCKE STEEL CHAIN COMPANY 
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é 
Small Units for Big Jobs! 
EATON 


DYyna-ToRQ) 


MAGNETIC-FRICTION 
CLUTCHES and BRAKES 


Now Available in a Full Line 
from 134” to 15” Diameter 


Eaton Dyna-torQ Magnetic- Friction Clutches 
and Brakes provide a simple, accurate, responsive 
method of controlling power and motion in 
today’s complex production and processing ma- 
chines. 


The smaller sizes and advanced design types of 

Dyna-torQ Stationary-Field Clutches and Brakes 

enable Eaton to offer a well rounded line, includ- 

STATIONARY-FIELD, ing flange-mounted and bearing-mounted clutches, 
BEARING-MOUNTED and replaceable-face brakes. Unique features of 
DYNA-TORQ CLUTCH design and construction result in worthwhile 
maintenance cost savings. Dyna-torQ units, easily 

Dyna-torQ Magnetic-Friction and quickly installed on new machines or existing 
Equipment Offers these plant equipment, deliver many highly desirable 


Important Advantages: qereenaye. 
* Accurate power control 
. giving complete description and 
* Rapid response specifications covering Dyna- 
r torQ Stationary-Field Clutches 
* Easy “built-in” installation and Replaceable-Face Brakes. 
* Low maintenance costs 


* Compact plug-in type controls—may be 
remotely mounted 


* Inter-changeability of parts 
Dyna-torQ Equipment is Available through Dynamatic Distributors in all Leading Cities 


DYNAMATIC DIVISION 
MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE * KENOSHA, WISCONSIN 
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ACCURATE 
DEPENDABLE 
ECONOMICAL 


Timeworn adjectives, 
to be sure — 
However, they tell the 
story of 


GLOBE 
STOCK GEARS 


3 To 24 Pitch 


Available Through 
Leading Power Transmission 


Distributors 


GLOBE STOCK GEAR DIVISION 
34th and Clearfield Streets 
Philadelphia 32, Pa. 


Circle No. 61 on Reader Service Card 
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Flexible couplings 


Type MC geared flexible coupling 
is improved by a cover of polypro 
pylene which resists chemical attack. 

This coupling is available in a 2'~ 
in. bore size with a new type of 
spacer adapter which can serve as 
a demountable shaft extension. 

Link Belt Co., Chicago, IIl., Booths 
2105, 2107. 


Circle number 235 on reader service card 


Variable speed pulleys 
\ series of pulleys comes in six 


sizes from fractional to 5 hp and 


with speed ratios up to 4:1. Pulleys 
can be quickly installed on old or 
new equipment. 

Lovejoy Flexible Coupling Co., 
Chicago, Ill., Booth 1504. 


Circle number 236 on reader service card 


Belt drive 


Belt teeth mesh into pulley grooves. 
High initial belt tension is not needed, 
which means minimum bearing load 
and low heat build-up. There’s no 


metal contact, so no need for lubri- 
Other 
are: no rise and fall of pitch line, 


cation. advantages claimed 
no slipping, creeping, or backlash. 

Maurey Mfg. Corp., Chicago, IL, 
Booth 2317. 
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Electrical Adjustable Speed Drives 


If you are looking for a compact, low-cost electri- 
cal drive and your application does not demand 
the precise speed regulation of an electronic unit, 
you may find exactly what you need in the CMC 
line of Electrical Adjustable Speed Drives... 
These skillfully engineered drives require only 
four wires to the dc motor and two for ac power 
. . » Complete with dripproof 1750 rpm dc mo- 
tors. Gearhead, totally enclosed and other motor 
types available. 


COMPACT CONTROL UNIT © MODULAR CONSTRUCTION © INFINITELY VARIABLE 
REVERSING AND DYNAMIC BRAKING STANDARD © IMMEDIATE DELIVERY 


We also offer a complete line of full-wave electronic drives featuring 
fine speed regulation, wide range of adjustment and unique construction. 


CLEVELAND MACHINE CONTROLS, INC. 


1155 BROOKPARK ROAD 


Circle No. 71 on 


CLEVELAND 9, OHIO 
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today for 


*e COpy of 


“the Moline 


Design Engineers 
eEtateleere) « 


Here is a quick, easy reference chart for comparing the 4 
seven most popular Moline Chains. Are you familiar with 
all the attachments available... the range of sizes... and 
all their applications? This chart will help you compare 
their size, capacity range and various uses. It’s a part of 


the new, illustrated “Moline Conveyor Chain Manual and 
Design Engineers’ Handbook” which is available now to 
help you specify the right chain for your requirements. 
Write today for your copy. 


“for triple-tested Moline Chains* 


CHAIN LYPE PITCH RANGE DEItMATE 
& NUMBER APPLICATION AND INSTALLATION ATTACHMENTS IN INCHES STRENGTH 


IN LBS 
Detachable 
Chains—25, 32, 
33, 34, 42, 45, 
50, 51, $-51, 52, 
55, 57, 62, 67, 
75,77,78, 88, 
95, 103, 108, 
114,124 


Widely used throughout industry, 
conform to ‘manufacturers’ standard" 
and available in a wide variety of sizes. 
Many attachments make this type 
versatile and adaptable to any light to 
medium-duty conveyor service. 


odpoceseses 





Serviceable, long-wearing, moderately- 
priced chain for general elevating, 
conveying and power transmission 
service for drives at low and intermedicte 
speeds with moderate loads. In ‘*400"' 
lightweight and ‘'700" class types. 


Pintle Chains 


400 class. 

Light weight 
Pintle. 42 
700 class. K-1-2-720-A-2-730 


M-1-2 





H-Type Mill 
H-60, H-62, 
H-74, H-75, 
H-78, H-82, 
H-85, H-87, 
H-95, H-124 


Designed primarily for heavy drives 

ond transfer conveyors in saw mills and 
pulp and paper mills but widely used 
throughout industry. Strong and rugged, 
provided with wearing shoes for stiffness 
and long service life. 





Designed for the same applications as 
regular H-type conveyor chains and refuse 
chains but has larger diameter rivet, 
greater ultimate strength for more rugged | 
duty in general drag conveyor service ' 
applications. 


Combination 
Type Mill Chain 
6104, 6110, 
8116, 8480 
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Combination 
Chains—C-55, 
C-77, C-102B, 
C-1024, C-110, 
C-110-C, 
C-111, C-111-C, 
C-131, C-131-C, 
C-132, C-132-C, 
PW-132, C-188, 
MW-188 


Very rugged and serviceable for use in 
bucket, transfer and many other types 
of conveyors. Widely used in cement, 
chemical, lumber, quarrying, mining 
industries. Available in pin and cotter 
assembly or riveted construction. 





Extensively used in dairy and bottling 
industries, designed for both horizontal 
and lateral turning. Detachable construc- 
tion, interchangeable with manufacturers’ 
standard 4250, available only in extra 
strength Promal. 


Dairy Conveyor 
MC-33 





Developed for hard, rugged service under 
extremely abrasive and other adverse 
conditions. Used extensively in conveying 
or elevating sand, gravel, cement and in 
similar industries where service demands 
ore rigid. 


ley bushed 
Chain—823, 
825, 830, 844 


ee ee ee eS 


Se See TN Senne eee ee 
Se: Se eS Oe 


*Call your nearby lir ealer today 
for help-on your chai em. Com 
plete design service ble for spe 


cial chains or unusua pplications 


Molin ko e Chains 


MOLINE MALLEABLE IRON CO., St. Charles, Illinois 


Specializing in the manufacture of chains 


MOLINE 
onveyor Chain 
Manual 
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|PRECISION 


ELECTRONIC 


ADJUSTABLE-SPEED 
DRIVES 


SPEED RANGE infinitely adjust- 
able from less than 36 rpm to 








more than 3600 rpm while de- | 


livering full rated torque. Con- 
tinvous duty rating at all speeds. 


REGULATION Both line and load 
regulation is better than \ of 
1% of rated speed. 


HORSEPOWER Various models 
from % hp down to 1/200 hp. 
Motors of % hp and larger are 
totally enclosed. 


REMOTE CONTROL A_ 10-turn 
potentiometer provides precise ad- 
justment at any convenient loca- 
tion. 


GEARED MOTORS Motors are 
available with integral gear re- 
ducers. 


BRAKING-REVERSING 
trolled braking and 
models available. 


MAINTENANCE Fully encapsulated 
construction results in long service 
life. Plug-in construction requires 
only a screwdriver for servicing. 


OTHER MODELS Servo-Tek man- 
vfactures drives with silicon recti- 
fiers and adjustable auvtotrans- 
formers, as well as other thyratron 
drives with less exacting specifica- 
tions. Write for information in- 
cluding details of your proposed 
use. 


Relay-con- 
reversing 


IMMEDIATE DELIVERY 


| Sewo-Tek - 





PRODUCTS CO - 


tmCcOeroratio 





a 
Main Office 

1086 Goffle Road, Hawthorne, N. J 
Western Office 


14736 Arminta Street, Van Nuys, Cal 


Circle No. $7 on Reader Service Card 


70 


i 
. ‘J 
ie -T-e -e 8 88 i al 
ds 
. 
: 


| 


DESIGN SHOW PREVIEW continued 


Maintained-contact switches 


Additions to the LS and 200 LS 


series of limit switches have yoke | 


actuators that rotate 360 degrees 


and lock in any position. When moved 
from one extreme position to the | 


other, the actuator works the inter- 
nal switching unit, to transfer and 
maintain circuit. Actuator heads can 


be mounted in four positions, 90 de- | 


grees apart. Plungers and head as- 
semblies are sealed by O-rings, 


switch enclosures by neoprene rings 


so that switches are oiltight. 
Micro Switch, Freeport, Ill., Booth 
1202, 1203. 


Circle number 238 on reader service card 


Structural adhesive 


Thermosetting film adhesives are 
said to provide uniform adhesive 
thickness throughout the joint, con- 


trolled confinement of the adhesive | 


to the bonding area, and simple ap- 
plication procedures. Uses include 


bonding tubes, gear and shaft as- | 


semblies, rotor blades, etc. 


Minnesota Mining & Mfg. Co., St. | 


Paul, Minn., Booths 1718, 1720. 


Circle number 239 on reader service card 


Gearmotor 


Direct coupling of motor and re- 


ducer eliminates misalignment and | 


saves space. Reducer is “C” 
type built to NEMA standards. 

Morse Chain Co., Ithaca, N. Y., 
Booth 1931. 
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Cage-type roller bearings 


Two new series of bearings for ap- 


flange | 


UNIVERSAL 
JOINTS 


INDUSTRY’S MOST COM- 
PLETE LINE FOR EVERY 
SLOW SPEED APPLICATION 


~_ - 





single types 


~ CONTOURED YOKE 














Special Contoured Yoke—capable 

of operating at a maximum an- 

ular misalignment of 45° on 
nd-opera applications. 


Static Torque—from 306 to 129,693 
in.-lbs. at 12°, depending on size 
of joint. 


Horsepower Ratings—.54 to 207 
at 100 rpm. 


Tolerances—pins ground to .0005” 
... forks concentric to within .001” 
... precision accurate center 
blocks. 


Standard Specifications—hub di- 
ameters 14 to 4”... bores 4 to 2” 
... lengths (single) 2 to 10% 
(double) 4 to 2114”. All specifica- 
tions can be altered or special 
joints designed to individual 
requirements. 


Get this handy guide 
it’s the quick and easy way 
to get the Universal Joint 
that is just right for your 
application. Request 
Bulletin 820. 


4852 W. Lake St. Chicago 44, Ill. 
Circle No. 27 on Reader Service Card 
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ENCOURAGE PRODUCT DESIGN IMPROVEMENT 


™ Standard INST-O-VERSE® Motors 


Full-torque, instant-reversing motors available in 1-phase, 1725 RPM, 115 or 
230 V., 1/6 H.P. through 1 H.P., sleeve or ball bearing types with NEMA 
standard or application-engineered mountings. Cost is less than 3-phase 
reversing motors. 


= Instant-reversing GEARMOTOR power units 

Built to specifications with epicyclic, worm, bevel or other gears. Ratios to 
requirements. Automatic or manual controlled . . . on-off, forward-reverse 
operation of one or more output shafts. 

™ GEAR-O-MATIC® power package for automation 


Includes all functional benefits of any signal transducing system to energize 
stop-go, and instant-reversing of geared power unit. Limit switches, auto- 
matic safety stop and indicator outlet are built into control box. 


™ Special MULTI-SHAFT system 


Franklineered to customer requirements, push-button controls moni- 
tor selective actions of 3 output shafts. Designed for dependable 
performance and long life for applications requiring high reliability. 








Control switch in “E” position .. . Motor 

rotation is clockwise. Inst-O-Verse Winding 

makes contact in “D” position due to 8 oC» 
shaft rotation. Motor operates as 7 


. . . * "pe PATENT- 
capacitor start, induction run with “B sane Ovuctind 
as start winding. 


INST-O-VERSE 2 Om 1 Protector 


DEVICE 
Instant reversal occurs when control Centrifu 


switch is thrown to “F” position as the Switch 
Inst-O-Verse device has provided a \ 
circuit, bypassing the open centrifugal Position “C” 
switch. 











Operates in either direction as capa- 
citor-start motor or instantly reversing INST-O-VERSE INST-O-VERSE 
motor. Operation is independent of INSTANTLY MECHANI 
sequence of rotational operation. UTILIZES 
FULL TORQUE 
FOR REVERSING 








0. P.D.T. 
Control Switch 














Position “F” 





Write for FACTS about: 


UL INST-O-VERSE MOTOR t ) Gear-o-maric MOTORS 
z GEARMOTORS = } mutti-sHart SYSTEM 


Prantelin Electric > Inc e BLUFFTON, INDIANA 
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Precision Machined 
Solid Steel 


CONVEYOR 
PULLEYS 


A fully machined pulley at prices equal or lower 
than light duty rolled sheet metal pulleys. 


Available in diameters from 4 in. to 48 in. Face 
widths up to 144 in. 


All pulleys balanced and machined 


Here are extra features— 
Without extra cost— 


ALL PULLEYS PRECISION MACHINED 
SEAMLESS SURFACE ON FACE OF ALL PULLEYS 
HIGH CROWN FULLY MACHINED 

SURFACE MACHINED CONCENTRIC WITH 
BORE 

COMPLETELY SEALED TO KEEP OUT DIRT AND 
FOREIGN MATTER 

STEEL PLATE DISCS ARE CONTINUOUSLY 
WELDED 

ECONOMICALLY PRICED 





LAGGING SPECIAL 


New Tiger Grip lagging applied at the low 
cost of only 30%, of the value of the pulley. 











Literature and prices on request. 
Territories available for distributors. 


ROCKWOOD PULLEY MFG. CO. 


20 Crosby St. 


New York, N. Y. 
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l=LINER 
‘! BEARING 








A modified Teflon* dry bear- 
ing in 10 sizes — %" to 1%” 
ID for immediate delivery! 


T-Liner bearings consist of an outer shell of metal with 
a thin liner of Rulon: 


require no lubrication 

high resistance to wear 

wide temperature range (—300°F to +525°F) 
low co-efficient of friction 

unexcelled chemical resistance 

self compensating to pressure and temperature 


*Dupont’s TFE 


Send for special sample trial kits: 10 T-Liner bearings of 
any size of your choice — $8.50. 


plastics division: B°]> ql -la-l-la-hileli 
BRISTOL ,. Eitan & AN Established 
340-8 


WHEREVER 
SHIMS ARE USED 


—_—_——. 











PLASTIC SHIMS 


THE COLOR TELLS THE THICKNESS 


| Artus Plastic Shims are real time 
| Savers in production and mainte- 
; nance. They're used by many of 
| America’s best known industrial 
corporations because they're more 
| 
| 
| 
| 


FREE 
Write for this 
handy COLOR 
CHART, today! 


efficient, more convenient, always 
available. 


Custom shapes to your specifications. 


Write for Samples and Literature 
or Mail Blueprint for Test Sample. 


«© ARTUS 


201 South Dean St. - Englewood, New Jersey 
LOwell 7-0900 
formerly INDUSTRIAL PRODUCTS SUPPLIERS 
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DESIGN SHOW PREVIEW continued 


plications needing maximum radial 
capacity have relieved end rollers 
to reduce stress and fatigue at cor- 
ners. Rollers are square end type 
retained in pockets of the tubular 
steel cages. The MC series is inter- 
changeable with standard needle 
bearings, but uses larger diameter 
and length of rollers for greater load 
capacity. The HS series, for applica- 
tions where radial space is available, 
is heavier sectioned. 

Orange Roller Bearing Co., Inc., 
Orange, N. J., Booth 1636. 
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Angularly adjustable coupling 


\ line of adjustable couplings gives 
precision rotational angular adjust- 
ment between two synchro motors 
or other mechanisms needing angu- 
lar displacement. By rotating one 


synchro rotor through the coupling, 
it can be zeroed in with its compan- 
ion synchro without rotating it in its 
mounting. 

PIC Design Corp., East Rockway, 
N. Y., Booth 1208. 
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Low-cost bearing nylon 


Called Polypenco MC Nylon 901, 
it’s said to have better resistance to 


deformation under load, to wear long- 
er, and have better dimensional sta- 
bility than standard nylon. Prices on 
tubular bars have been cut up to 50 
percent. Tubular bars are made in 
OD sizes from 2 to 15 in. 

The Polymer Corp., Reading, Pa., 
Booth 1513. 
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Flexible couplings 

By stroboscobic markings on the 
coupling case, sleeve and hub teeth 
can be lined up to mesh completely 
while the units are running. Small 


MAY, 1960 


SAVE SPACE, WEIGHT, COST WITH NEW, COMPACT 


ORT ORTH 


HI-CAP 
WEDGE 
DRIVES 


with 

QD Sheaves 
and 

Green Seal 
Belts 


QD V-Belt Drive QD Hi-Cap Drive 


Pictured Drives Compared: 
For 30 HP with 1.4 Service Factor—Savings Vary with Other Drives 





| Sheaves ___ Belts | Center Weight Cost 


D Driver|0 OD Driven | Face Number | Size __ Distance Lbs. HP Per HP [Pe ‘Per Drive, 


— 


(QD V-Belt Drivel 8.4” | 164” [5%”| 5 | C75 | 197” | 1085 443 | $281] $128.45) 


QD Hi-Cap Drive 7.1” 14.0" [3%."| 4 [5v710] 186” | 90.2 | 47.0 | $2.33] [$109.96 


| mci —_ 

















—+— ———__+—_ __—___— 


(Hi-Cap Saves | 15.5% | 146% | 43% ; [| 20% 5.6% | 16.9% |+6.1% 17.1%) 11.6% | 








After more than two years of toughest use-testing, Fort Worth 
introduces the Hi-Cap Wedge Drive. Supplementing conventional 
V-belt drives, Hi-Cap Wedge is recommended for .. . 


* COMPACTNESS — Where a more compact drive is desired than possible 
with conventional V-drive equipment. 


SAVINGS — In installations above 10 horsepower, Hi-Cap Wedge com- 
pares in cost favorably to the conventional V-drive; above 25 horse- 
power, Hi-Cap will provide cost savings over most other drives. 


NEW APPLICATIONS — Extending the V-drive application range, Hi-Cap 
Wedge offers advantages for many installations where other types of 
belt drives or chain drives have been common. 


RATIOS AVAILABLE — Hi-Cap Wedge stock sizes provide selection of 
sheave and belt sizes to assure systematic coverage of speed ratios in 
evenly spaced increments. 
All Hi-Cap Wedge sheaves are new designs, using the same QD 
bushings as conventional QD sheaves and QD roller-chain sprockets. 


Compactness of Hi-Cap Wedge drives is made possible by removal 
of “fat” from belts but without sacrifice of sidewall contact with 
sheave grooves. This and super-strong Green 
Seal cords give belts greater power-transmission 
capacity with less bulk. 


HI-CAP CONVENTIONAL 
For the name of your nearest FORT WORTH 


Distributor, write to. . . 
FORT WorRTH 


STEEL AND MACHINERY COMPANY 
FORT WORTH 1, TEXAS 


V-BELT DRIVES—ROLLER-CHAIN DRIVES—SCREW CONVEYORS~—INDUSTRIAL FANS 


Warehouse Stocks in Fort Worth, Jersey City, Memphis, Atlanta, Chicago, St. Louis, Kansas City, 
Houston, Oklahoma City, Denver, Los Angeles, San Francisco; Sales Office in High Point, N. C. 


Distributors Inquire about Franchises, Select Areas Available Now 
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DESIGN SHOW PREVIEW continued 


variable speed reducers balance the 
rotation of the coupling with the fre- 
quency of the light. The use of 
curved teeth is another feature, per- 
mitting misalignment up to plus or 
minus 5 deg. 

Poole Foundry & Machine Co., 
Baltimore, Md., Booth 428. 
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Strap type pillow blocks 
For shaft sizes 1 3/16 to 2 3/16 


in. Blocks have steel housings and 
self-lubricating self-aligning ball as- 
semblies. Designed for compactness 
and to cut down replacement costs, 


units feature a simple two-bolt mount- 
ing arrangement which automatically 
draws the cap into proper adjust- 
ment against the base. 

Randall Graphite Bearings, Inc., 
Lima, Ohio, Booth 914. 
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Ribbed belt drive 


Known as the Poly-V Drive, it’s a 
flat belt with a ribbed traction sur- 
face which runs in sheaves grooved 
to mate with the ribs of the belt. 
Belt is single, endless, with a synthe- 
tic cord member across its entire 
width. Increased hp with narrower 
sheaves and half the face pressure 
results from increased contact area. 
Pitch and speed ratios are constant 
under all loads. 
Raybestos-Manhattan, Inc., Pas- 


siac, N. J., Booths 1810, 1812. 
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Ball bearing splines 


Produced in six sizes, ball bearing 
splines range from %g in. to 3 in. 
in diameter. They operate with little 
friction, and are said to be suited for 


WHAT’S YOUR PROBLEM ? 


Is it any of the following? 


e Diminishing output due to a progressive drop in rpm 
e Too much down-time because of the need for frequent 


adjustment due to belt stretch 


Excessive maintenance time and expense 


Poor belt and bearing life 


A drive in an inaccessible or isolated location 


A high-ratio short-center drive 


MOUNTING THE MOTOR ON AN “AUTOMATIC” BASE MAY 
PROVE TO BE A SIMPLE AND ECONOMICAL SOLUTION 


Motor-mounting position and direction of pulley rotation 


are immaterial 


Stock Sizes 

‘4 to 125 HP. 

for NEMA frames 
56 through 505 
and 445-U 


AUTOMATIC MOTOR BASE CO. 


WINDSOR, N 


Circie No. 2 on Keacer >ervice Gard 


Shift 
Problem 


Solved 
with 


applications requiring low resistance 
to linear motion, long trouble-free 
service life, and minimum radial 
lash. Design has a gothic arch race 
configuration, giving uniformity and 
allows, when necessary, pre-loading 
of inner to outer member. The splines 
can be fitted with integral gears or 
sprockets, clutching devices, trun- 
nions, flanges, and bearings. 

Saginaw Steering Gear Div., Sagi- 
naw, Mich., Booth 1508. 
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Flexible gear couplings 


A coupling with a nylon sleeve 
weighs only 31% lb., needs no lubri- 
cation, and is said to take substantial 
misalignment. Ten bore sizes are 
available from 7/16 to 154 in. Stand- 
ard designs have speeds up to 5000 
rpm with torque at 530 lb.-in. Hob- 
bing of the steel hubs stops gouging 
of the nylon sleeve. Unit will take 
both angular and parallel misalign- 
ment and end float with minimum 
backlash. 

Sier-Bath Gear & Pump Co., Inc., 
North Bergen, N. J., Booth 2031. 
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? FUNK "€¥rS@}inatic. 


On this Browning Road*Roller, a FUNK Revers-O-Matic® 


Larger Sizes 
for motors 

up to 500 HP. 
and for motors 
having one or 
a Temeleideler-lae| 
bearings. 


allows the operator to change both speed and direction — 
with just one lever. Hands are left free for other operations. 
Shifting is smooth and instant, with no wheel spinning. 


Another example of how standard FUNK MODULAR 
POWER UNITS may be combined to handle a special job, 
without special engineering costs. Let FUNK help with your 
power problems. 


FUNK MFG. CO. 
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Box 577-G, 
Coffeyville, 
Kansas 
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. Simpler power take-off 


, ats drive costs 22%, 





Super HC V-Belts—packing higher hp ca- 
pacity in smaller space than conventional V-belts — 
have eliminated need for front-end power take-off 
on concrete-mixer trucks made by Concrete Trans- 
port Mixer Company of St. Louis, Mo. 

By letting take-off be shifted to rear, Super 
HC V-Belts cut drive costs alone by 22%, besides 
saving weight and cost of complex linkage and 


other components of the former front-end drive. 

With Super HC, sheave diameters can be cut 
30% to 50%, drive space up to 50%, and drive 
weight 20% and more. A product of Specialized 
Research in the world’s largest V-belt laboratories, 
Super HC V-Belts are helping many manufacturers 
put more compact, lighter weight, lower cost drives 
on all types of machines. 


Engineering Service Nation-Wide 


What’s your power transmission design problem? Your 
Gates Field Representative is ready to help you solve it— 
to cut space, weight, cost with Super HC V-Belt Drives. Ask 


The Gates Rubber Company, Denver, Colorado 


him for your free copy of “The Modern Way to Design 
Multiple V-Belt Drives” or write The Gates Rubber Com- 
pany Sales Division, Inc., Denver, Colorado. 


Lr 


PAN 
SAT ANA. 


TPA 485 


Gates Rubber of Canada Ltd., Brantford, Ontario 


<7 


World's Largest Maker of V-Belts 


Gates Super ¢= V-Belt Drives s7.i222 
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roller bearings. 
Electric clutches/brakes SKF Industries Inc., Philadelphia, 
Pa., Booth 1932. 


Additions to a_ line of | electric 
clutches and brakes are a fixed field 
duplex clutch (FFD-40) and a 


Circle number 250 on reader service card 


i Reversing transmission 
5) \ 
Pit C Two speeds forward, neutral, reverse, 


MASTER ' ee and speed reduction are combined 


into a single unit. The Model 5131, it 

oN Vnele transmits up to 8 hp at an input speed 
of 2400 rpm. Reduction ratio is 

+f 2] 1.97:1 and 3.36:1 in forward speeds 


and 3.49 in reverse. 
. Snow-Nabstedt Gear Cor am- 
Lists over 12,000 now-Nabstedt Gear Corp., Ham 


. B den. Conn., Booth 1709. 
PRE through shaft fixed field clutch-brake 
sae Guanes taemeane combination in the size 40 series of Circle number 251 on reader service card 


‘ of i-9/16 in. diameter. The new de- 

Available From STOCK! sign eliminates slip rings and Tiny collars 
GEARS © SHAFTS» COLLARS» CLUTCHES « brushes. 
BEARINGS» COUPLINGS « DIFFERENTIALS Simplatrol Products Corp. Worces- 
¢ SPEED REDUCERS and many other Pre- ter. Mass.. Booth 2415 
cision Engineered Parts : eee 
& Components, Circle number 249 on reader service card 
Send For Your . 
Copy Today. Bearings 


A complete line of ball and _ roller 
PIC DESIGN CORP. bearings includes single and double 


row deep groove ball bearings, self- 
Seostioy o BENRUS WATCH COMPANY, Inc. aligning ball bearings, spherical rol- 
er bearings. cylindrical roller bear- 


Designed to meet miniaturization 
needs in electronics and instruments. 








RCTOCUARD 


. a") s ee rs Z , | e - 0 
og E We f | SHAFT MOTION 
INDICATOR 
PROTECTS MACHINERY 
MANNHEIM VARIABLE BY INDICATING STOPPAGE ’ ‘A> 
DUE TO OVERLOADING 
SPEED BELT OR MALFUNCTION SS ue? 
A and B: On end return idlers, warn oJ 
if conveyor should break, slow or stop. 


Now OCutdates Wood Block C: On boot pulley, signals slowdown, 


stoppage, slippage due to overload, 


and Variable Speed V- Belts boot pulley out of adjustment. Helps 


prevent fires. 





MVS Belt replaces enclosed drive belts without y omg den to ane wed fsa een 
disassembly. Its patented design sets a new damage. 

standard in V-to-V drives because it is adjustable & On rotary feeder, warns of slow- 
and is installed in minutes instead of hours. Uni- due: prevents plugging damage. 
form thickness and width guarantee constant tn Miia ie cam Oe Ginedl tein inten, 
power delivery with no cross-sectional distortion. : 


‘ \ : cm - lock system; stoppage of one com- 
Available in 26 widths from 1)” thru 5”. ponent automatically stops others; 


prevents damage. 
Write for Bulletin RG-21 
DD or call VAlley 2-6952 
MANHEIM a T 


MANUFACTURING & 
THE BIN-DICATOR CO. 
BELTING COMPANY 13946-E3 Kercheval « Detroit 15, Mich. 


Manheim 9, Penna. We Sell Direct » Phone Orders Collect 
OM.M.&B.Co.1958 
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Write Today For Complete Information 


















































a 1/16 in. shaft diameter collar is 
believed to be the smallest of its 
kind. The collars are used to take 
up thrust, for locking, spacing, and 
positioning shafts and other applica- 
tions. 

Standard Pressed Steel Co., Jen- 
kintown, Pa., Booth 2124. 
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Ball bushings 


This ball bearing is for sliding lin- 
ear motions. One type has adjustable 


shaft diameter, the other is open, for 
zero clearances on the supported 
shaft. Shaft diameters range from 
14 to 4 in. 

Thomson Industries, Inc., Man- 


hasset, N. Y., Booth 2115. 
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Shaft mounted reducer 
Gears are honed to an exact ellip- 
toidal tooth profile so that they 
mesh in the strongest central portion. 
Teeth are through-hardened to 45 
50 Rockwell C. Known as the type 
GC Synchrogear, this reducer has a 
size range of 14 to 40 hp, in speeds 
of 5 to 125 rpm. Two ratios are of- 
fered—15:1 or 24:1. Case is of cast 
iron, with the two halves dowel- 
pinned and integrally bored to as- 
sure shaft parallelism. 

U. S. Electrical Motors, Inc., Los 
Angeles, Calif., Booths 1704, 1706. 
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Electric motion controls 


Three products for improved con- 
trol of machinery are: spline drive 
armature for clutches and brakes in 
heavy duty service: a clutch-pulley 
package for direct installation on 
standard NEMA electric motor 
shafts: and miniature electric clutch- 
es and brakes. 

Warner Electric Brake & Clutch 
Co., Beloit, Wis.. Booths 1004, 1006, 
LOLO. 
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Built rugged for a critical rewind operation, this heavy 
overhung-load type H & S Herringbone Speed Reducer de- 
livers day-in-day-out service under exacting load conditions. 

This standard unit was selected for use on a Bliss pre- 
cision rewind coiling machine—where strip steel must 
undergo tension controlled recoiling for subsequent an- 
nealing treatment. 

Notice the sturdy shaft, with heavy-duty bearings de- 
signed to take this heavy overhung load. Observe the 
rugged housing, made to last. 

This built-in toughness typifies H &S construction— 
on helical, herringbone, worm and combination units. 

Send for detailed information on our facilities for pro- 
ducing a complete line of gears and speed reducers in a 
wide range of sizes and ratings. 


Heavily loaded pay-off reel being driven by H & S Speed 
Reducer in plant of The Acme Steel Company, Chicago. 


Another H«& 
Speed Reducer 


on a tough job... 


e HORSBURGH « SCOTT CO. 


AEA 5112 Hamilton Avenue °* Cleveland 14, Ohio 


Specializing in fost production of quolity Speed Reducers ond Gearing to meet custom requirements, 
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Differential reducer 


A planetary type reducer fits any 
standard “C” flange motor. Flexible 
coupling connects motor to the input 
shaft. The ratio range is from 1.1:1 
to 50,000:1, with .12 to 81.5 hp ca- 
pacity. Output torque is from 50 in.- 
lb. to 113,000 in.-lb. 

Winsmith, Inc., Springville, N. Y., 
Booth 528. 
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Variable speed sheave 


Power is transmitted equally to both 
flanges through a series of torsion- 
ally resilient rubber cam 
between the sleeve caps and flanges. 
Sidewall pressure on the belt is in 
proportion to the torque needed for 
the load. Result is constant driven 
speeds under varying torque loads. 
Pumping action of the flange hubs 
on the sleeves gives an even oil lub- 
rication of the bearing surfaces, cut- 
ting out freezing and sticking. 

T. B. Wood’s Sons Co., Chambers- 
burg, Pa., Booth 1736. 
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followers 


Hydraulic gear pumps 


A line of 20 standard pumps has 
capacities from 0.7 gpm to 140 gpm 
at 2000 rpm and 2000 psi. There 


are five series with four displace- 
ment values in each series, available 
with side or end porting and stand- 
ard SAE mounting flanges and drive 
shafts. 

Wooster Div., Borg-Warner Corp., 
Wooster, Ohio, Booth 2213. 
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Positive drive belts 


Molded teeth on the belt engage 
mating axial grooves on the pulleys. 
Belts are made of helically-wound 
steel cables backed with neoprene. 
Teeth are of nylon-faced neoprene 


integral with the backing. Five stock 
pitches are available with matching 
pulleys. 

Worthington Corp., Harrison, 
N. J., Booths 316, 318. 
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Variable speed drives 


A safety disconnect and automatic 
reset are features of a new line called 
the 400 Series. Worm and worm-gear 


type control provides precise speed 
setting and holding. Other improve- 
ments are new type gaskets and re- 
location of oil level, drain and fill 
plugs, allowing any mounting posi- 
tion. 

Zero-Max Co., Minneapolis, Minn., 
Booth 1640. 
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WHAT'S 
A THOUSANDTH 
OF AN INCH... 
MORE 


OR 
LESS? 





With couplings oper- 
ating at high periph- 
eral speeds, it can 
mean the difference 
between early failure 
and long trouble-free 


life. 


From PRECISION GEARS To ACCURATE SPEED REDUCERS 


Aba Meets Any Industrial Need 


GEARS-—any type... 
any material...custom 
cut to specifications. Send 
B/P or specs for 
sample. Request 

bulletin. 


That's why all Waldron high speed coupling forgings (of SAE 4140) 
are first machined to + .001”, —.000”, and then hand fitted (sleeves 
first, then hubs). Bolts and nuts are weigh balanced, and the assem- 
bled coupling dynamically balanced as a unit—then match marked 
for reassembly. 

Waldron high speed couplings are now operating at speeds of 
70,000 rpm and more, and in drives up to 48,000 HP. 

Even if your requirements don’t involve such demanding service, it’s 
good to know you have an extra margin of safety and reliability when 
you specify Waldron High Speed or any Waldron Coupling. 


WALDRON- a DIVISION Midland-Ross Corporation 
- O. Box 791 ¢ New Brunswick, New Jersey 
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SPEED 
REDUCERS 


Over 75 types and 
sizes... fractional to 

over 400 hp., ratios to 
10,000 to 1. Ask for 
information packed catalog. 


Prompt Quotations + Quick Delivery + Write Today! 


ABART GEAR and MACHINE CO. 


4833 WEST 16th STREET © CHICAGO 50, ILLINOIS 
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HAVE YOU TAKEN SIDES IN 
THE BELT DRIVE REVOLUTION? 


The change from Multi-V to Multi-Wedge is revolution- 
izing belt drives. A simple change in shape gives the 
Wedge Belt greater efficiency. Thus the number of belts 
can be less, diameters can be reduced 30 to 50% and 
center distances cut 20° for the same transmitted horse- 
power. In fact, Multi-Wedge drives result in initial 
savings up to 20%. 

Because of this potential saving, it’s to industry’s 
advantage to design Wedge-Belts into new equipment as 
soon as convenient. But Worthington will supply com- 
plete requirements in both Multi-V and Multi-Wedge 
drives until the latter has completely taken over. 

Are you worried about interchangeability of brands? 
Frankly, five out of the eight leading drive manufacturers 
now Offer Multi-Wedge, as well as the Multi-V drives. 


WEDGE BELT 


The cord layer near the top of either belt carries the load. This layer 
is, however, only efficient in the portion supported by side walls (red 
areas). Because more of its top section is over the side walls, the 
Wedge belt is more efficient than a V belt. 


V BELT 





By 
\ j 
ee 
WEDGE BELT 


Because the smaller Wedge belt does more work, the number of sizes 
have been reduced without loss of flexibility. The new Wedge belts 
are available in three standard sections: 3V, 5V and 8V. Stock 3V 
and 5V sheaves cover horsepower ranges through 200 hp. Made 
to order 8V sheaves will be used for 200 to 2,000 hp. requirements. 


And so far, all Multi-Wedge drives are offered in the 
same belt and sheave sizes. 


There is, however, an important reason for preferring 
the Worthington Multi-Wedge drive. Worthington makes 
the QD (Quick Detachable) sheave—the industry’s largest 
seller—in the complete range of Multi-Wedge standard- 
ized dimensions. This sheave, with its two Golden 
Screws, appeals to plant operators because of its positive 
locking arrangement—easy on... easy off... always tight. 


For Multi-Wedge drives, Worthington maintains a 
large stock of its QD sheaves and Worthington-Goodyear 
Wedge belts from coast to coast. For information call 
your Worthington distributor listed in the yellow pages 
of your phone book. Or write Worthington Corporation, 
Section 79-28, Oil City, Pennsylvania. 


Worthington QD sheaves are preferable for Multi-Wedge drives, 
The clamp screw simplifies installation, assures permanent align- 
ment, and makes it possible to use a set screw without causing hub 
distortion that might cause eccentric runout. The set screw prevents 
“key drift” by locking the key securely in place. You install QD 
sheaves easily—one part at a time. If change in speed is required, 
you simply install another sheave on the hub which remains 
anchored to the shaft. 


WORTHINGTON 
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T. B. Wood's Sons Co, 
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start on page 38 circle no. 


Pneumatic hose 200 
Adapter bearings 201 
DC transistorized drive 202 
Aluminum bearing bond 203 
Bronze alloy 204 
Air bearing 205 
Tiny differentials 

Plastic bearings 207 
Motorized speed reducers 208 
Bearing units 209 
Right angle gearmotor 

Steel backed bearings 

Speed reducer 

Ceramic bonding 

Bushing chain 

Urethane products 

Plastic bearing material 

Pillow blocks 

Miniature transmission 

Magnetic dise clutch 

Magnetic brake 

Geared motor 

Nylon bearing cages 

Motor load indicators 

Variable speed control 

Rod seal 

Zine alloy gears, pinions 

Nylon snap bushings 

Clutches, couplings 

Synthetic packing 

Missile encoder bearing 230 
Speed reducer 231 
Rocker arm 232 
Magnetic powder clutch 233 
Oilless bearings 234 
Flexible couplings 235 
Variable speed pulleys .. 236 
Belt drive 237 
Maintained-contact switches ....238 
Structural adhesive 239 


Gearmotor 240 


Cage-type roller bearings 
Angularly adjustable coupling .. . 
Cheaper bearing nylon 
Flexible couplings 
Strap type pillow blocks 
Ribbed belt drive 

Ball bearing splines 
Flexible gear couplings 
Electric clutches/brakes 
Bearings 

Reversing transmission 
Tiny collars 

Ball bushings 

Shaft mounted reducer 
Electric motion controls 
Differential reducer 
Variable speed sheave 
Hydraulic gear pumvs 
Positive drive belts 


Variable speed drives 
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start on page 59 


Electric motors 

“T” retainer bearings .........301 
eer rrereree 
Eibecteie GOmtPels 2.6... cccecs ce cae 
Catetog Tie. 160 ........06.6- ee 
Ge NN eo 6 2 cess s,540 gee 
Modern gear cutting ..........306 
Flow regulators 

V-belt 

Tiny bronze bearings 


Capacitor start motor 


Belting 


V-belt catalog 

Torque arm reducers 

Stock roller chains ............314 
AC magnetic starter 

Stock spur gears 
ee | 
Instrument gear catalog 
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...if your problem involves 
‘applying or connecting power 
to driven equipment... 


it pays to consul 


sively in corre 
ment. Since 1918, 


and built Friction an 


Because of this sp 
unbiased recommene 
drive—friction or fluid 


indus 


Fluid Couplings — 
Small aluminum 
type, 7.48 to 10.6. 
Large stamped- steel 
type, 12.2 to 27. 
Ranges from % to 
850 hp for motors or internal com- 
bustion engines. Bulletin 144-D. 


PO Air-Actuated 

Clutches — Spe- 

cially designed 

for operation at 

higher speeds 

with less inertia and greater efficiency, 
Model PO is offered in sizes from 
8” to 42” (up to 276,000 Ibs. ft. slip- 
page capacity). Bulletin 304-A. 

f 


Friction Power 


4 / Take-Offs— 

> Triple-plate 
y a [4” 26 22° 5% 
ee double - plate 
; 4 £1.35" oe 24*: 


single-plate 6.5” to 24”. Housing 
sizes SAE No. 6 to 00. Capacities to 
600 hp. Air-operated models avail- 
able. Bulletin 308-B and Supplements. 


MAY, 1960 


t a company that s 
ctly linking horsep ; 
Twin Disc spe¢! 
d Fluid Drives for just t 
ecialization, Twi 
dations regarding 
—for a 


pecializes exclu- 
driven equ!P” 


ower to 
esigned 


alists have d 
hat purpose- 
n Disc can make 
the proper tyP® 


Imost any tyPe heavy-duty 


plication. 


DO, DOC, MTS, MTU Multiple Plate 
Clutches—DO, DOC oil-actuated for 
remote control without mechanical 
linkage. MTS, MTU (both oil and 
dry types) mechanically actuated. 
Single and duplex. Sizes 3” to 12” 
—.4 to 44 hp per 100 rpm. Bulletins 
314 and 134-C, 


Models CL, E, EH Clutches—Models 
E and EH in sizes 14” to 36”, capac- 
ities 13.5 to 350 hp per 100 rpm. 
Model CL in sizes 5.5” to 11.5”, 1.5 
to 19.5 hp per 100 rpm. Bulletins 
108-F and 120-D. 
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Fluid Power Take- 
Offs—Incorporate 
Fluid Coupling. 
For all types in- 
ternal combustion 
engines. Models 
14.5, 17.5 and 21. 
Bulletin 144-D. 


HYDRO-SHEAVE® 
Drives — Com- 
plete, ready-to- 
install, fluid power 
transmission pack- 
age for both motors and engines. 
Protects both driving and driven 
equipment. Capacities from 4 to 


50 hp. Bulletin 145-C, jg 


Marine Gears— 
Sizes, capacities 
and reduction ra- 
tios for engines from 40 to 500 hp 
—600 to 2500 rpm range. Fluid 
Coupling or Rubber Block Drive 


available. 


Three-Stage and Single-Stage 
Torque Converters— Three-stage in 5 
Series to 1000 hp, with 33 specific 
torque ratings. Single-stage in 2 Series 
to 212 hp, each with 5 specific torque 
ratings. Wide variety of input-output 
arrangements for all power units and 
industrial applications. Bulletins 
135-F and 508 and Supplements. 
es 

Today, Twin Disc is the world’s 
largest exclusive manufacturer of a 
complete line of Friction and Fluid 
Drives for industrial powered equip- 
ment. If you have a problem, consult 
Twin Disc Clutch Company, Racine, 
Wisconsin, Hydraulic Division, Rock- 
ford, Illinois. 





for built-in OEM 

drives, Cleveland : 
custom components | 

Save space, give i 
smoother operation i 


: 
| 

CLEVELAND | 
(BY TON 
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By using standardized or custom-built Cleveland 
Worms & Gears, machine designers overcome the 
frequently troublesome problem of economically 
providing a quiet and efficient drive in a limited 
space. Cleveland components are available not only 
in standard sets but also in special sizes and ratios. 
Our wide range of special worm gear production 
equipment places us in an unparalleled position to 
furnish worms and gears of special designs. We 
maintain a complete and perpetual master worm and 
hob inventory that enables ready duplication of any 
Cleveland worm and gear ever made. 
Our engineering specialists will gladly give you 
complete information on any application where 
specialized worm gear know-how is required. 
Call them today—they’re as near as your phone. 
Or write our home office direct for complete 
data on built-in Cleveland Worms and Gears. 


Cleveland Worm & Gear Division 


Eaton Manufacturing Company 
3273 East 80th Street * Cleveland 4, Ohio 
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MAY 1960, Circle item numbers for additional information about 
products described and advertised in this issue. 


ADVERTISEMENTS Card Invalid Without Company Nome — Type or Print 
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FREE LITERATURE EDITORIAL 
312,318 400 412 
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Facts at 

your 
fingertips 

The most modern Reader 
Service Department in the 
publishing industry, staffed 
and trained to help readers. 
Automatic equipment proc- 
esses your requests and 
shoots them on for fulfill- 
ment within hours after 


receipt. The materials you 
want get to you — fast. 


These cards are your tickets to 
this prompt service. Use them 
to secure details about any 
item in this issue that has a 
key number. For instance: 


ADVERTISEMENTS — a show- 
case of the latest in compon- 
ents, equipment & techniques. 


NEW PRODUCTS — brief de- 
scriptions of significant new 
products and materials. 


PRODUCT APPLICATIONS — 
brief reports on successful ap- 
plications of recently devel- 
oped products and materials. 


NEW LITERATURE — offerings 
of new catalogs, data books, 
price lists, and other valuable 
reference material. 
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~ With built-in seals pet 





ORANGE Cage 77e NEEDLE BEARINGS 


Precision needle rollers are permanently aligned in pockets of 
anti-friction cage—resist skewing while running in vertical, 
tilted or horizontal position. Successful on overhung mountings; 
less affected by misaligned mountings or shaft deflections. Sizes, 
without seals, 4” to 8” shaft dia.; with built-in seals, 44” to 2” 


shaft dia. 
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ORANGE ROLLER BUSHINGS 


Full type precision needle bearings pro- 
vide maximum load capacity in small 
radial space. Close internal running 
clearances minimize possibility of mis- 
aligned rollers. Standard sizes 4” to 8” 
shaft dia. 
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ORANGE JOURNAL ROLLER BEARINGS 


Provide high load capacity where radial 
space is limited. Available as complete 
bearings or as component parts in inch 

5 ” cr 


sizes, in multiple lengths, %” to 5 
shaft dia. 
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ORANGE STAGGERED ROLLER BEARINGS 


Exceptionally | high load capacity and 
even running are gained by use of many 
short rollers in staggered arrangement, 
instead of fewer long rollers. All standard, 
interchangeable sizes in the 200 and 
300 series. 











ORANGE CAM YOKE ROLLERS 


For yoke mountings involving follower 
action, and for machine elements re- 
quiring guide or support rollers. Stand- 
ard sizes from 34” to 4” O. D. Chrome, 
Cadmium or Black Oxide finishes avail- 
able; also seals where required. 


See the complete line on display— 
BOOTH 1636, DESIGN ENGINEERING SHOW 








ORANGE CAM FOLLOWERS 


Provide high load capacity and shock 
resistance. Standard sizes from %” to 
4” O. D. with either standard or heavy- 
duty studs. Chrome, Cadmium or Black 
Oxide finishes available; also seals 


where required. 


ORANGE THRUST ROLLER BEARINGS 
Cylindrical roller type thrust bearings 
provide high capacity and durable 
service. Available in light series 7%” to 
314” bore; heavy series from 2” to 16” 
bore. Special types and sizes to order. 


Send for 48-page Engineering Reference Manual 


showing dimensions, capacities, 


installation 


data on all Orange Roller Bearings. 
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GETTING YOUR SHARE? 


... Of the valuable 
‘ie Ge technical information 


, a N you can get FREE? 
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Every issue of POWER TRANSMISSION DESIGN offers a gold mine of 
design product, application and industry information. Product facts, cata- 
logs, data books, manuals: the latest facts for your engineering and purchas- 
banietien ing files are yours for the asking. The easy way to ask is to use one of the 
gets magazines Reader Service Cards bound into this issue. 


Franchise 


to the men 
who buy 
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